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LOW RECOVERY RATE, FIRES, FLOODING PLAGUE MINING INDUSTRY 


Beijing MEITAN KEXUE JISHU [CAL SC TENCE AND TECHNOLOGY] in Chinese, No 11, 
Nov 81 pp 2-7 


‘Article by Tong Youde 14547 2589 1795) and Ding Kun [0002 3540} of the Technologi- 
cal Commission of the Ministry of Coal Industry: "Views on Improving the Recovery 
Rate of Resources by Strengthening Mine Geology” |} 


7 


[Text] I. Several Existing Problems of the Present Recovery Rate of Coal Resources 


According to recent surveys and analyses of a fairly large number of mines, the 
recovery rate in ordinary mines is about 50 percent, horizontal recovery rate 

is about 60 percent, and the recovery rate in stopes is about 70 percent. The 
recovery rate at some mines is even lower, with the recovery rate of some individual 
mines reaching only 36.7 percent. Because the recovery rate of the mines is low, 
massive amounts of coal resources are lost, causing great damage and serious conse- 
quences. 


l. The shortening of the number of years of service of the mines has created a gap 
in replacing mines and levels and increased the burden of building new mines. Some 
mines have a designed capacity of 1.2 million tons, but at present, pre! iminary 
estimates of their recovery rate is enly 45.4 percent. Their number wo! years of 
wrvice is estimated to be 62 years, 28 years less than the originally designed 
life of 90 years, short by one-third. This requires building new mines 28 yeurs 
earlier to replace them. Some mines have a designed capacity of 450,000 tons and 
35 years of service. During the ten years since they began production, 3.09 mil- 
lion tons of coal have been extracted from them and 11.02 million tons of reserves 
have already been used. Those mines will be exhausted within the next ten years 
and new mines must be built 15 years earlier to replace them. Again, for example, 
because of the low horizontal recovery rate at some mines, the number of years ot 
service of levels has decreased considerably. The designed years of service of the 
first level of some mines was 20 years, but because of the low horizontal 
recovery rate, they served only 7.2 years, 12.8 years less than planned. Also, the 
designed years of service of the second level of some mines was 24 years, but be- 
cause of the low horizontal recovery rate, they only served 9.6 years, 14.4 years 
less than planned. The number of years of service of all these mines has been 
shortened by two-thirds, creating a gap in the replacement of the levels. 








Ze be ius¢ I the iow re ver rate, tne tunneiinege rate l reased, ré Lily 

petween st ping anc Cunne ime. Survevs | SOme I tne mit y jul Lthe 

Showed tnat tne recover rate in st ~ - IT-—-Tirtns C rie mines 3] 

the national standard, and ezch year, 880,000 more tons of coal were |! t 

liminary estimates showed this was equivalent to a waste of 10,000 meters i t- 

ize. The ‘ower the re very rate, the higher the tunneling rate. [nis St 

tunneling to lag behind st ping, creates an imbalance betwee Stopi , tu ©i ith) 
nd seriously affects production. 

3. Because of the low recovery rate, a lot of coal is lost, spontaneou isti 
. ne ae : : ! ie 

ccurs easliv and sate production is tnreatenecd. FOr exam > it some ini 

Dureaus, Many spontaneous tires have occurred because tT tne iow recovery raté ims 

the large amounts of coal lost. At seven mines of those bureaus, fires irre 

in 26 areas covering 4.58 million square meters. At one mine alone, 6.5 milli 

tons of coal were inaccessible because of tires at the mine, serious ttecti 

sa*e preduction. Also, for example, an inclined shaft had lost a lot 

here was a lot of coal dust in the shaft. In 1975, a gas explosior iused a : 


c 
dust explosion, which increased the destruction and made accident worse, bring- 
+, 


out serious results in safe production. 


4. npecause ot the iow recovery rate, iarze amount I i] lave pe | : | 
rT, . : | ] *? . - . . . — . ™ >> : 7 . " - . 
massive economis iosses nave ccurred. ACCOrding tf the pre iminar©ry nadivVvsil I 


economic loss caused by low recovery rates at the Kailuan Coal Mines, the Yanggua 
Mining Bureau and the Pingdingshan Mining Bureau, about 3 yuan of investment is 
needed to provide 1 ton of workable industrial reserve in a mine. The amount 
investment needsd to produce ton of workable industrial reserve in ithern 
mines is even higher. Taking the nation's uniformly equipped mines as an example, 
if the recovery rate drops by 1 percent, over 7 mill 


A 
, : ; »7 ’ ‘ -_ : : ’ 
cOai reserves and an investment t more tnan 2i miiiion Yuan wouigc De »L« 


Therefore, improving the recovery rate of coal resources in mines is indeed on 
-oq . bh lom } - -s [Or | y } lesnAn hw , , ‘+ 
of the pressing problems that urgently needs t pe soived Dy t.. ii industry at 
present. 
7 . > . > ’ t ’ . > .+ | » ’ ; 
Il. Analysis the Cause of Low Recovery Rates in Mines Present 
ré ire many causes Oj i iow recovery rate. [ney involve many aspect wor 
, ~7 > 4 ’ " *? 4 . “ne _ ’ . i+ . in . ‘* . -~ ’ < " ’ : ’ 
is wk LOZ} ii Surveying and prospecting, cesign | the ines, extracti 
techniques, geological measurements of the mines, and management i reserve . 


particular, many effective technical measures and management ysten that impr 
the ri very rate i.ive yeoe } if stroved. An 114" the a, | | rit 14) | tt 
resources, the pr 1D rti r) ‘ loss due to extracti is the ; irvest. lr hye Y ued j 


that the extraction method ire irrational. Some mining bureau is 1S 
irregular oal mining methods t buttressinege and ieaving remnant iu iS. i tie 


recovery rate t these cval mining methods is generally about 30 percent. At 
ff the mining bureaus, there were 3 mines that used the buttressing method in [¥Y 
ind extracted 3,640,000 ¢t ns, a loss of nearly /00,.000 tol =f coal mpared t 


, 


regular coal mining methods, and the recovery rate i ver 4U percent lower than 


' ' a ; , ' al } 
tnat oft reguial oal mining methods. Aliso, tor exampie, some mines ieit ai 2 
roof of a layer of coal in a iQ-meter thick coal seam, and in 19/6, the average 
recovery rate of the stopes was only 33 percent. There were aiso many mining 
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seams within the area of 13 square kilometers prospected during detailed investi- 
gation, but after mining, 12 faults with a throw of 10 meters, 93 faults with a 
throw of 3 to 10 meters, and 267 faults with a throw of about 2 meters were found 
within an area of 2 square kilometers in the immediate mining area alone. The 
coal seams were greatly destroyed, making the coal mining methods and the dis- 
tribution of tunnels of the original design seem very irrational, and the indus- 
trial reserve was reduced by over 2 million tons. According to analysis of some 
mines, the reserve loss caused by medium and small faults generally constituted 
about 20 percent to 30 percent of the total reserve loss. In particular, the 
positions and parameters of faults in mining regions where faces are mined by 
comprehensive mechanized methods must be more accurately determined, otherwise, a 
greater loss of coal resources will be created. 


Geological work in mines must be based on prospecting reports, and it should use 
traditional geological methods of supplementary drilling, tunnel prospecting, 
actual measurements, investigation, realistic descriptions, coal-rock ratios 

rock, and comprehensive analyses to make a more accurate judgment of the positions 
of medium and small faults and their related parameters to draw diagrams to serve 
as references for designing the mining area and the mining methods, thus reducing 
the loss of coal resources as much as possible and increasing the recovery rate. 

At the same time, it should actively study and utilize new techniques of seismology, 
such as the study and utilization of ground surface high resolution earthquakes, 
earthquakes in holes, earthquakes along the same stratum (channel wave earthquakes) 
so that medium and small faults and geological tectonics of coal mines can be more 
effectively, rapidly, and clearly understood. 


4. Geological work in mines must investigate clearly the conditions of deposits of 
coal seams near the main coal seam being mined to determine a rational mining order. 
This is because when prospecting coal fields of multiple coal seams frequently 
only the main coal seam with a superior reserve is taken as the target for pros- 
pecting. The magnitude of the reserve is relatively high and the magnitude of some 
of the insufficiently stable coal seams nearby is lower. If the nearby coal seam 
in the upper part of the main seam to be mined is not clearly investigated and 
mined in time before mining of the main seam begins, it will be destroyed and will 
have to be abandoned. For example, one of the mines had a small coal seam 20 
meters above the main coal seam. The small coal seam was 0.8 to 1.2 meters thick 
and had a relatively high ash content and poor stability. The small coal seam was 
not clearly investigated during prospecting and the magnitude of the reserve was 
low. Later, geological work in the mine did not catch up, so after the coal was 
mined, the small coal seam above was destroyed, losing more than 1,500,000 tons of 
coal resources. 


5. Geological work in mines must clearly investigate hydrological conditions in 
the mines, the condition of gas in the pits, spontaneous ignition in coal seams and 
the roof and floor of coal seams. Our nation has many coal seams that are 
threatened by alluvial strata and water between limestone bedding planes, and thus 
the amount of coal that cannot be worked is large. In some places, the amount of 
unworkable coal in coal seams partially threatened by water between limestone 
bedding planes constitutes 48 percent of the present reserves. Some coal mines 
did not clearly understand the structure of alluvial strata and limestone, their 
water-rich characteristics and the basic patterns of movement of groundwater after 
mining, and overly large coal columns for water prevention were kept. Thus, large 
amounts of coal resources were lost and the recovery rate dropped. 
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In addition, mine shaft gas, spontaneous ignition in coal seams, and the lithologi- 
cal properties of the slate roofs and floors of coal seams all have a definite 
effect upon the method of mining coal, the distribution of tunnels, and the selec- 
tion of colummless extraction methods. Therefore, they also directly or 

indirectly affect the recovery rate of coal resources. Geological work in mines 
must also investigate these clearly. 


6. Geological work in mines must gradually establish a more perfect reserve 
Management system. The Tangjiazhuang Mine in Kailuan established 10 types of 
accounts and five types of diagrams to strengthen reserve management. Some coal] 
mines have also established systems of review and inspection, methods of calcula- 
ting recovery rates, monitoring systems, and methods for writeoffs of reserves 
with the participation of geological surveying and reserve management personnel 
to prevent various unreasonable losses of coal resources and to ensure that the 
recovery rate of coal resources can be increased. 


7. The relationship between geological work in mines and mining work must be cor- 
rect handled. Increasing the recovery rate of coal resources is the common task 
of geological work and mining work. Geological work in mines uses various geologi- 
cal methods to investigate clearly the geological structure of coal seams and to 
serve more rational mining so as to extract additional coal resources as much as 
possible. But in mining work, many new geologica’ phenomena can be discovered, 
and they make it possible for geological studies of mines to make more accurate 
judgments about the geological structure of the coal seams and make the mining 
plans more reasonable. The Tangjiazhuang Mine at Kailuan correctly handled the 
relationship between geological and mining work, and even though the geological 
structure of the coal seams was complex, less coal was lost, more coal resources 
were extracted, and the recovery rate was increased. 


8. The technical and economic results of geological work in mines must be compre- 
hensively evaluated. Geological work in mines must probe all doubts and strive to 
clarify the situation. In particular, geological work must be strengthened to 
study sections of the coal seams having complex geological structures, to clarify 
the resources, to rationally develop coal resources, and to improve the re vovery 
rate of the resources so that better technical and economic results can be realized. 
This requires the addition of some prospecting projects that will increase the cost 
per ton of coal, and in individual cases, this will even create losses. But, tech- 
nologically speaking, this is necessary. In the macroeconomic viewpoint, we must 
also see that coal can create value and profits when used as fuel and raw material 
by other departments. Therefore, its technical and economic results must be 
comprehensively evaluated. This portion of loss should be subsidized. In particu- 
lar, since coal resources are nonrenewable energy resources, to a socialist nation, 
increasing the recovery rate of coal resources should be encouraged by economic 
policy. Which part of the geological structure of coal seams should be investigated 
clearly during the geological prospecting stage and which part should be left for 
investigation during geological work in mines should also be subjected to technical 
and economic analysis so as to realize the best technical and economic results. 
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IMPROVED TECHNOLOGY SPELLS HIGHER OUTPUT 

Large-Scale Modern Mine Is Showcase Example 
Taiyuan SHANXI RIBAO in Chinese 16 Oct 81 p l 
(Article: "“Gujiao's Xiqu Mine Built With Speed and Quality"] 


[Text] Built with speed and quality, Gujiao's Xiqu Mine is a modernized mine 
designed and constructed by our country. From the time the construction began in 
August 1979 to now, some 18,500 meters of large sectional headings and slopes have 
been tunnelled. Three underground coal storage areas are currently being construc- 
ted with redoubled efforts. An underground lot for vehicles has been completed. 
The Tunnelling footage of the chief projects throughout the entire mine is now 85 
percent of the projected footage. The engineering quality is completely up to the 
Standard requirements sct by the state, and 66 percent of the work is rated as high 
guality. 


The Xiqu Mine is a large-scale modernized mine with an annual output capacity of 

3 million tons. It is listed as one of the major construction projects in the 
state's plan to consolidate the national economy. To step up the construction olf 
the mine, the officers and men of an engineering regiment assigned to the construc- 
tion project swung into the role of a PLA shock brigade and put their shoulders to 
the plough in arduous struggle, thus exceeding the state plan year after year. 
Last year alone, the regiment accomplished 8,055 meters of tunnelling footage and 
the engineering quality was 100 percent up to standard requirements. Six out ot 
seven tunnelling companies who have been on the project the whole year now rank 
among the national level coal mine excavating teams. This year, the engineering 
regiment encountered such difficulties as tunnel roof cave-ins serious inunda- 
tion, etc. The officers and men pitted against the difficulties with bravery, 
marching onward boldly and continuously accelerating the tunnelling speed. 


To hasten the mine construction, the leading cadres of the regiment often go down 
to grass-roots units to investigate, study and solve problems. Last yea -, each of 
the nine standing members of the regiment’s Communist Party Committee spent an aver- 
age of 87 days to gain firsthand experience in selected companies; from January 
through August this year, each of them made an average of 118 trips down to the 


mines. 
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Concentrated Level Mining Method 


Beijing MEITAN KEXUE JISHU [COAL SCIENCE AND TECHNOLOGY] in Chinese No 12, Dec 81 


pp Ti-te 


[Article by Zhu Qilin [2612 0796 2651], Datong Mining Office: "Rational Level 
Concentration in the Datong Mining Area" ] 


[Text] At present, rational concentration of mining levels is one important aspect 
of rational mine exploitation. The mines under this office are working nearly 
horizontal, closely spaced groups of coal seams, and the arrangement of production 














levels has developed from single-seam production levels, through multiple produc- 
tion levels working several seams simultaneously, to concentrated production levels 
working several seams simultaneously. 


l. Problems 


Incorrect layout of levels or the use of too many levels has a rather large nega- 
tive effect on output. For example, when the Xinzhouyao mine went into operation 
in 1957, its total reserves were more than 200 million tons, with 11 workable seams, 
but because the first level was located too high, it could be used to work only two 
thin seams about a meter thick (numbers 3 and 3-1). Partly because the workable 
perimeter had decreased, 3 years after production began the remaining workable 
period for the first level was only 5 years. There was no recourse but to open 

the +954 auxiliary level, which went into production in 1963, so that there was 
Simultaneous production on the main and auxiliary levels, but it was still impos- 
sible to achieve the planned annual capacity of 900,000 tons, in addition to which 
it was difficult to switch operation from one level to the other. As a result, in 
1969 a second level, +865, was opened up, and only with the start of production on 
this level in 1979 was the negative state of affairs set right. 


Thus two levels were opened in this mine in only 22 years, and capital construction 
and production were doubled up for 12 years, making it impossible to achieve planned 
capacity for that l2-year period; as a result, not only was the investment cost 
large and output low, but there was a loss of 8.94 million yuan. A comparison with 
the Meiyukou Mine (Table 1) points up the defects of unsuitable disposition of 
levels. 


Table 1 Comparison of Various Indicators from the Yizhouyao and 
Meiyukou Mines 
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The Baidong mine is a case similar to the Xinzhouyao mine. Summarizing the lessons 
of incorrect disposition of levels and simultaneous operation of more than one 
level as described above, when choosing the location of levels attention aust be 
given to the factors described below. 


a. A production level must have sufficient reliable reserves and must have stable 
medium-thick and thick strata as its main seams. The working life of a level in a 
major mine should be at least 30 years. 


b. When the spacing between the highest and lowest seams of a neariy horizontal, 
closely spaced group of seams is about 100 meters, every effort should be made to 
work the seams from a single level. 


c. When the roof rock is hard, inward press -2 over a large area and there exist 
specific conditions for spontaneous ignition ~f the seams, the level drifts should 
be laid out in the rock below the lowest of the group of seams. 


2. Concentration of Levels 


In the past 7 years, as mine technology has been improved, the combination of a 
number of production levels, improvement of the disposition of production levels 
and location of drifts in the floor rock have decreased the total number of levels 
being worked under this office to 16; output has doubled during these 7 years, the 
panel area and the relative number of miners have not increased, and there has been 


no drop in coal quantities or the working life of the levels, so that the advantages 


of reasonable concentration of mining levels have been thoroughly realized. For 
example, the planned annual productive capacity of the Tongjialiang Mine was !|.2 
million tons and there were 10 workable seams spaced over a total of 104 meters, 
with a geological reserve of 300 million tons. The main tunnel for the original 
+1035 and +1013 production levels had a 600-mm track gage and used l-ton mine cars. 
In 1975 it was decided to eliminate level +1035, and a total of 650 meters of 
improvement work was done at the bottom of the mine, the l-ton fixed mine cars were 
replaced by 3-ton bottom-unloading mine cars, and the 10-ton electric cable locomo- 
tives were replaced by 12-ton models. Without decreasing the annual growth of out- 
put, the level concentration project was completed within 3 years, yielding good 
results (see figure, Table 2). 

















Cross-sectional diagram of level concentration of Tongjialiang mine 


Key 

l. Vertical shaft 4. Coal accumulation areas 

2. Level 1035 5. Inclined shaft with conveyor 
3. Level 1013 











Table 2. Comparison of multilevel and concentrated level operation 
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Key: 
l. Item 
2. Horizontal transport drift length (meters) 
3. Capacity of mine areas (10,000 tons/year) 
4 Ma’a drifi transport capacity 
5. Shaft mine car station throughput capacity 
6. Tip cage loading and unloading capacity 
/ Capacity of coal accumulation area at bottom of mine (tons) 
8. Equipment required 
9. Electric cable locomotives 
10. Mine cars 
ll. Three-ton bottom-unloading cars 
12. One-ton cars 
13. Personnel in shaft mine car station (persons per shift) shaft station 


14. Multilevel 
15. Concentrated level 
16. Change 


shaft bottom 
shaft pocket 


As the figure and table indicate, level concentration at the Tongjialiang mine was 
not complex, requiring only 650 meters of shaft and drift construction, with a 

future saving of 7,000 meters of main drift, in addition 
4 million tons of main drift supports was recoverable; the main drift transport 


to which the loss of 


capacity was increased by 58.87 percent, and the mine's annual output was increased 


from 1.512 million tons to about 2.30 million tons. 


In the past 7 years, this office has carried out level concentration and technica! 
renovation of six mines and has met with some success, achieving a doubling ol 
output. This work was carried on simultaneously with technical reequipping of tly 
mines and concentration and reorganization of working areas, otherwise it would 
not have been possible to increase integrated production capacity. The following 
measures must be taken when implementing concentrated level production. 


1. While concentrating production levels, attention must be devoted to improving 


transport conditions along the main drift. In 1974 total 


under this office was 23.35 million tons per year, while 
increased to 38.52 million tons per year. The new horizontal main drift at the 


Xinzhouyao mine, for example, had two l-metcr-wide steel 


drift transport capacity 


in 1981 the figure had 


cable belt conveyors for 


transport, providing continuous belt transport from the working face to the main 
drift and increasing transport capacity for each level by 960,000 tons per year. 
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2. The key to concentrated level production is rationality: 
nearly horizontal, closely spaced groups of seams it is not enough simply 
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operate a single level. In the Yungang mine, for example, the area accessible 


from the shaft is 80 square kilometers, 11 seams can be worked, and the geol: 
reserve is 900 million tons. With a calculated capacity of 2.70 million to 
year, and two-level extraction is planned; because five seams are being worked 
of 580 million tons can be worked 


the current first level, the current reserve 


100 years. Even though the problem of switching 
stress extraction from only one level clearly would be economically 


3. The main drifts for level concentration should be located as dictated by 
not far from the drift, and the thre« 
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the 
in the drifts and in pockets, so as to institute 


il conditions. When the perimeter is 
coal capacity parameters are sufficient, 
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[Article by Li Sijun [2621 0843 6511], Xiezhuang Coal Mine, Xinwen Mining Office: 
’ 


“Two Methods of Implementing Rational Level Concentration") 


[Text] The four coal mines under our office, namely the Suncun, Zhangzhuang, Liang- 
length of 19.5 kilometers. Be 
the run length was essentially 

idequate. But over the course of many years the rate of extraction has been stepped 
up, so that currently the mines’ productive capacities are 0.95 million, 


zhuang and Xiezhuang mines, have a total 


run 
the small scale of mine construction in the 1950's, 


lion, 1.10 million and 1.40 million tons per year respectively, 55 percent 


than initial planned capacities, with an average extraction capability ot 
tons per kilometer of run. In the Suncun, 


average length of run is only 3.1 kilometers, 
This decreases the working life of the mine 
to 


enlarge the levels. It will be necessary 


the Suncun and Liangzhuang Mines and after 


the same time, because of the trouble involved 
the Xiezhuang, 


become difticult to continue production; 
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dispersed oy mining simultaneously from many 
tute production with reasonable level concentration, 


of work described below. 
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production as rapidly as possible. 
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requirements. For example, production on two levels, new and old, after extension 
wort in the Xiezhuang mine involved the addition of 120 transport and electrical 
machinery workers, and because of a difference in the track gages, six sets of 
tipping equipment had to be added at the pit bottom and the pit head. 


b. When the mine run length is short and the extraction intensity is great. For 
example, the Suncun mine has only slightly over 2 km of run and only three extrac- 
tion areas; each level has only 10-12 years of working life, in addition to which 
the relation between extraction of the retreating and advancing sections increases 
complexity, so that 30 to 50 percent of the time both levels are in production 
simultaneously. 


c. Multilevel production resulting from inefficient extraction. At the Xiezhuang 
mine, seams 2, 4 and 11 of level 1 were completely worked out by 1980, but because 
seams 6, 13 and 15 had complex hydrogeological conditions, a long time was required 
to work them, so that extraction of levels 1 and 2 will overlap tor 10 tw 15 years. 
Again, in the last few years primarily the retreating sections have been extracted 
at the Liangzhuang mine; extraction of the retreating sections and the coal in 

seam 6 has lagged, with the resuit that levels 2 and 3 will be producing simul- 
taneously for as long as 7 years. 


The circumstances described above can be dealt with not only by rational organiza- 
tion of extraction and by increased extraction intensity, but also by means ol 
certain improvement projects in which the remaining reserve of the upper level is 
transferred to extraction from the lower level. For example, in the Xiezhuang 
mine extraction of seams 13 and 15 was transferred to the lower level, making it 
possible to eliminate multilevel production 10 years early, so that the same track 
gage could be in use at the pit bottom and pit head, making concentrated production 
possib.e. 


2. Increasing the sectional height and rese: ves of new levels so that a single 
level meets all of the mine's productive capabilities. 


The third level in the Suncur mine has a vertical height of 135 meters, and its 
operating lite is only 14 years. If the height of the fourth level were increased 
to 200 meters, its reserves would be increased by 50 percent, which would be 
favorable to concentrated level production. In order to solve the problem o! 
difficulties in continuing the levels, the office nas already extended the height 
ot 7 mine levels to 200-250 meters, as a result of which since 19/76 productive 
capacity has been increased an average of 10./ percent a year. 
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Shanxi Machinery Plant Helps Create Energy Base 
Taiyuan SHANXI RIBAO in Chinese 22 Nov 81 pp 2, 3 
[Article by Shanxi Machinery Plant party secretary Zhang Youxian [1728 0645 6343): 
“Striving for a Fast Pace Supporting Construction of the Energy Base"; advertise- 


ment of plant's products appended | 


[Text] During the readjustment of the national economy, will the machine-building 
industry be able to develop at a reasonable good pace? Two years’ experience at oul 
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t demonstrates that although the road is hard, 
ideology is correctly reoriented, initiative 


is taken in 
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still be poss 


run coal mines and more than 2,000 medium and small-size 


about 300 million yuan worth of machinery and equipment a 


province produces less than 10 percent. 


marily hoisting equipment and mine machinery. 


and the tecanology to produce coal mining equipment, and in the readjustment peri 
the problem is not “undernourishment,” but instead is that of going ahead and "“eat- 
ing the choice cut of meat.” The leadership of our party committee overcame the 
negative attitude of the “one equality, two contingencies and three dependences” 
and resolved to “eat the choice cut of meat” by focusing production on support ot 
the coal mining industry. Once we had set our course, we stepped out boldly, mak- 
ing survey visits to the users. We paid visits to the Xishan mining office and 
users in Yangquan, Datong, Changzhi and Hou Countfes, sold our products and gained 
more than a million yuan worth ol orders; once these markets were opened, wr 
immediately made bold reforms in our management system,. We set up a leadershi; 
group for service to coal production, headed by the plant director, in additi 
to which the No 1 machining shop, which had the most employees, the most iplete 
tacilities and the greatest production capacity, was made into a coal mining, 
machinery construction and repair shop, and the military engineering shop w 
verted to a primary focus on the production of coal mining machinery, thereby i 
reasing the capacity for serving the coal production, so that now we have increass 
uur output of products which serve coal production to eleven varieties and sixtes 
models, accounting for 50.08 percent of the plant's total output. 
In order to maintain a certain pace of development and to function successtiul is 
t!- “equipper” of coal production, product quality must be up to standard and win 
rve trust of the users. In order to improve product quality, we started comprehen- 
sive quality management activities, increased the rigor of all process sequences 
and made all job responsibilities more stringent, constantly employed a three-way 
combination of si‘lf-inspection, mutual inspection and use of inspectors, and dratts 
1 set of quality upgrading measures, with the result that the acceptance rate tor 
t he iin coal mining machinery produced by our plant increased to about 96 percent. 
in order to maintal 1 certain pace of development, products must be reasona 
‘rriced. Accordingly, the prices for coal mining machinery produced by our rye 
ité wver higher tha mM | rabi« produc cS in the industry. we have ri se m™ j 
ke our iiculations i terms t the whole pictur ind to focus on small pr it 
ind targe volume. Some pr ducts are urgently needed by the coal mines; vel Li 
we lose money on them at the momerit, we will still produce them. 
fo maintain a certain pace of development, it is particularly important to improve 
ur service attitude In the past we were complacent about our importance, our 
technical service was sometimes good and sometimes bad, and our attitude was e- 
times distant and sometimes warm. This lost us some customers, and in the last 
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two years we have come t understand better the importance of this matter: Since 


we are a service plant, we should be giving wholehearted service to the coal 
industry. Accordingly, a service group for supply of parts and assemblies has 
been set up at the plant, a technical service team has been organized to visit 
coal mines at regular intervals and overhaul the equipment, and if defects are 
in prcducts of our sister plants, we will repair them if the mine asks us to. 


t ne 
found 
In 


this way the commercial relations between the mines and the plant have developed 


into brotherly relations of mutual support, unity and cooperation, and a commo 
struggle for the four modernizations. 


i 


To maintain a certain pace o! development, it is also necessary to stress product 
modernization. Our plant is consciously implementing the party's policy on intel- 


lectuals and it has mobilized the enthusiasm of our engineering and technical 


personnel to go all out in designing and producing whatever the coal mines need. 
For example, the 25KM spotting hoist, the 0.8 winch and other new products which 


are currently selling well inside and outside the province were put into trial! 


pro- 


duction on a crash basis at the user's request. At the same time, for our tradi- 


tional products such as forklifts, not only have we brought out five new desig 


n 


variants, but recently we also designed and produced eighteen specialized acces- 
sories to increased the versatilit.y of the machines; these have been highly praised 
by the users. Thus we have found some ways of maintaining our pace of development, 


and this year our total output value will be 10 percent higher than the target 
assigned by the higher levels. Currently the plant's party committee is takin 


. 
’ 


steps and writing articles on the “superiority, low price, fast delivery and modern 


design" of the products so as to move up another level next year. 
[Advertisement | 


The Shanxi Machinery Plant--wWholeheartedly Serving Coal Production 


The quality of our products is reliable, their prices are reasonable, a ftuil se 


tion is available, and we can install, adjust and test equipment for the user, 


train operating personnel, supply spare parts and assemblies, and »“rovide reguiar 


in-plant technical servicing. 


The Shanxi Machinery Plant can produce standard and nonstandard equipment and 
issemblies and machine castings and forgings. 


The JD-25 spotting hoist. Cable capacity 
400 meters; drawing force 1,800 kilograms; 
cable speeds 1.39 m/sec (high) and 0.77 m, 


(low). 
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Main parameters: 








he del VU KW iL AR “aw 
Static drawing force (kg) 2500 1500 i20 
Cable capacity (m) 400 480 480 
Cable speed (m/sec) 50 OU ‘ 














ZITP and JZJTK series mine hoist win 


Z2JTP and 2JTX model 1.2 double-drum wince! 
ZITP and 2ZJTK model 1.6 double-dru Wink th 
2JK-2 mineshait hoist 
ITP and JTK model 1.2 single-drum winch 
JTP and JTK model 1.6 single-drum winch 
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The development of the Liupanshui Coal Field began in the early 1970's. When the 
Central Committee of the Communist Party announced its decision to build the 
Liupanshui Mining District, many veteran miners and workers came from various 

parts of the country and pitched camps in this high and cold mountain region to 
participate in the development of the coal field. In 1964 alone, some 40,000 coa! 
base construction workers were transferred there from many old or new mining dis- 
tricts in northeast China, north China and south China. Through years of hard 
Struggle, the mining pits and plants finally went into operation in the early 
1970's. Now, the entire mining district has completed 22 pairs of pits; the total 
projected capacity is 10 million tons; the actual output is over 6 million tons, 

and there are altogether more than 80,000 staff and workers working in the coal 

mine which has become a large coal base in China. The development of the Liupanshui 
Mining District is of great importance to solving the fuel shortage problem in south 
China. Approximately half of the current coal output is shipped to Yunnan, Guangxi, 
Guangdong, etc., and has greatly promoted the economic growth of these provinces 
and regions. 


Taking the Path to Comprehensive Development of Industry 


According to a comrade in the Urban Coustruction Department, a fair amount of atten- 
tion has been given to building the industry in a comprehensive way ever since the 
early stages of development in the mining district, and a great deal of effort has 
been made to avoid such problems as underemployment among women and inadequate use 
of resources, which some mining districts have incurred as the result of focusing 

on mining alone. The industrial development in this city falls into two aspects: 
one, developing industries that are closely linked to the local resources; two, 
developing industries that can serve the needs of the city's inhabitants. During 
our tour, we visited a steel plant and a power plant. The Shuicheng Iron and Stee] 
Mill is situated in a small basin north of Chengguan Zhen, Shuicheng, and is 
located not far from the Guiyang-Kunming Railway as well as a water source. The 
plant was built in 1966. Completed in 1969, the pig iron production system went 
into full operation and began putting out iron. Coking coal is obtained from nearby 
sources; iron ores are partly supplied by the city's own Guanyin Mountain Iron Mine, 
and partly by various mining points inside and outside the province. In 1979, the 
pig iron output was 400,000 tons, which not only provided the needs of both the 
Guiyang Steel Mill and Shanghai Steel Plant, but also a small amount of exporta- 
tion to other countries. At present, the city only has iron smelting which yields 
relatively poor economic results. If capital funds permit, an iron and steel 
integrated complex should be built as early as possible. Besides iron and steel] 
mills, the Shuicheng Power Plant has also been constructed. Completed in 1974, 

the power plant has two 50,000 kw generating units in operational mode. There ars 
pit mouth power stations in the mining district, which is a rational layout 
especially for such mining districts as Liupanshui which lacks sufficient means for 
shipping out coal. If water sources permit, efforts should be made to build as many 
power stations as possible so as to provide energy in the form of electricity. In 
the past, the city used to be relatively short of building materials; it used to 
procure bricks from other provinces to make up a portion of its annual needs. As 
the development got underway, the mining district built a new large-scale cement 
plant that could make use of blast furnace slag from the nearby Suicheng Iron and 
Steel Mill, producing 500,000 tons of cement each year, which not only provides 


the needs ot its own city, but also Guiyang City as well. 

















A Special Kind of City 


In Liupanshui City, you will discover that the city does not have large tracts ot 
tall buildings or criss-cross roads, and there are no shuttling buses or noisy 
crowds. This is because the entire city's population of 300,000 is scattered in 
fifty-odd residential points over an area of 10,000 square km, and, on the average, 
each residential point has only 6,000 inhabitants. But the residential points are 
not evenly spread out. Their distribution pattern basically conforms to the coal 
field distribution, thus forming three major areas that are relatively concentrated 
and centered around Liuzhi, Pan Xian and Shuicheng. In fact, Liupanshui City got 
its name by putting together the first character from each of the preceding three 
town names. 


Among the various cities and towns in the Liuzhi District, the largest is Liuzhi 
Zhen. With a population of 50,000, it is the seat of the Liuzhi Special District 
Government, and is situated in a mountain valley. On its southern side are groups 
of mountains which torm the watershed of Beipan Jiang (part of the Zhu Jiang 
System) and Sancha He (part of the Chang Jiang System). In the north lies the 
Sancha He Valley which is quite vast. Quite a few coal mines are distributed 

in the vicinity of Liuzhi Zhen, such as Bingshui Pit, Liuzhi, Dizong and Sijiao- 
tian, Datian, etc. Moreover, large-scale coal mining equipment repair shops and 
food industry have also been developed to serve the coal mines. During the early 
period ot growth in the mining district, Liuzhi Zhen was initially chosen as the 
site for setting up the governing body of the mining area because of its fairly 
good communication conditions and urban foundation. It was once a flourishing town 
with a brand new outlook. But due to its relatively distant location from the 
major mining areas, the governing body of the mining district moved to Shuicheng 
after the latter was linked to the Guiyang-Kunming Railway in 1966. Moreover, as 
its coal mining conditions are not so favorable as Pan Xian or Shuicheng Prefectures, 
it has developed comparatively slowly. There are relatively few industrial/mining 
cities or towns on the outskirts of Liuzhi Zhen; on its eastern flank lies Mugang 
Zhen with a population of 8,000; southwest of Liuzhi Zhen is Langdai Zhen, popula- 
tion 5,000; in the north, there are industrial cities and towns, such as Yanjiao 
Zhen whose population is less than 4,000. These cities and towns are 20-30 km 
from Liuzhi Zhen. They are linked together by highways, and communication is 
convenient. 


Among the various cities and towns in the Shuicheng District, Shuicheng Zhen is 
the largest. Its population is 40,000. Located at the base of the Shuicheng Basin 
through which the Xiangshui He flows, the town was frequently hit by flood disas- 
ters in the past. After the liberation, water reservoirs were built on the upper 
reaches cf the river, thus eliminating flood calamities. Due to the fertile farm- 
land on the outskirts which made it impossible to further develop the cities and 
towns, a new city--Zhongshan Zhen--was built on Gaogangdi, located 6 km west of 

the area. Zhongshan Zhen now has a population of nearly 30,000. 


Besides numerous coal mines, the key enterprise iron and steel mills, power plants 
and cement plants are also distributed around the periphery of Shuicheng-Zhongshan 
Zhen. In the east lies Laoyingshan Zhen with population of 18,000. In the north 
are Dahe Zhen, population 7,000; Wangjiaozhai Zhen, population 1,500. In the 
northeast, Dawan Zhen, population 8,000. Most of them are located 10-20 km from 














the center of the city; the furthest is over 40 km (Dawan Zhen), but communication 
with Zhongshan Zhen is still quite convenient. 


In the last leg of the Liupanshui mission, we drove to Pan Xian Special District. 
The mining pits of the Pan Xian Coal Field are distributed from south to north 
along the Chang Jiang River Valley. From north to south, there are towns 
inhabitated by coal miners. Located in the northern end are Tucheng Mining Dis- 
trict, population 20,000, and Huopu Zhen, population 19,000. As the river valley 
is narrow, there is scarcely room for developing cities or towns; thus, most of the 
residential houses are built on mountain slopes so as to take up as little valuable 
farmland as possible. Chengguan Zhen is the seat of the Special District Govern- 
ment. Historically, it was a key town on the Yunnan-Guizhou Highway. But when 
the Guiyang-Kunming Railway was open to traffic and caused the Yunnan-Guizhou 
Highway to lose some of its status, Chengguan Zhen also became affected and is 

no longer the busy town as it used to be. Due to its relatively distant location 
from the chief cities and towns in the mining district, Chengguan Zhen became more 
and more of a remote town as the coal fields expanded outwards. The future plans 
are to move the Special District Government to Hongguo Zhen where the land is 
fairly open and spacious. The location is better and communication with the out- 
Side is convenient as well. 


As Liupanshui City is, after all, a newborn city, it is still far from perfect in 
many ways; the sprawling layout of the cities and towns, in particular, has added 
quite a few cifficulties to industrial management as well as supplying of agricul- 
tural products and by-products to the urban area. Thus, in the adjustment of the 
national economy, it is most imperative to stress the characteristics while mapping 
out suitable plans and helping this new city to move on to vigorous and healthy 
development. 


Figure: Map of Liupanshui 
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Nanwan Mine Exceeds Yearly Plan 
Taiyuan SHANXI RIBAO in Chinese 22 Nov 81 p 2 
[Article: "“Nanwan Coal Mine Tests Two Labor Systems" } 


[Text] Trial use of peasant contract labor on the No 1 extraction line of the 
Nanwan Coal Mine, Pu County, has solved manpower problems and increased output. 


The Nanwan Coal Mine started out as a small commune-brigade coal pit. When its 
management was taken over by the county in 1972, technical reequipping was under- 
taken, increasing the productive capacity of the shafts to 100,000 tons, but be- 
cause the mine only had 98 permanent workers it lacked sufficient manpower, which 
hindered full use of productive capabilities. As a result, it was decided to try 
using two labor systems. Trial use of peasant contract labor was begun on the 

No 1 extraction line, making use of excess rural manpower to solve the mine's 
manpower problem. Initially, consultations were held with communes and brigades in 
the vicinity of the mine and 100 peasants were recruited as contract workers. 
Next, with the agreement of the relevant departments, nearly 200 peasants were 
hired at various times as seasonal contract laborers, increasing the total number 
of employees at the mine to 395. The hiring of peasant contract labor involved 
signing of contracts with each of the communes and brigades, specifying the times 
that work at the mine was to begin and end and stipulating that the contract 
laborers would respect the mine's labor discipline and accept their assignments, 
and that while they were at the mine they would be treated as regular workers with 
regard to wages, labor insurance, welfare and the like. These measures guaranteed 
relative stability of the mine's manpower levels and enlisted the production 
enthusiasm of the peasant contract workers. 


When this labor force, consisting of persons under 30 years old from the country- 
side, began work at the mines, they quickly mastered production techniques under 
the guidance of older workers; some of them were even shift superintendants or 
brigade foreman, becoming the mainstay of the plant's production technology, 
enabling the work force on the No 1 extraction line to maintain its youthful 
vigor, and helping increase output. Last year the plant's total output of raw 
coal was over 62,000 tons, exceeding the state-assigned production plan. In the 
first 10 months of this year, the mine has produced an additional 75,000 tons of 
raw coal, 56 percent higher than the -ame period last year, has paid 90,000 yuan 
in profits to the higher levels and lL fulfilled its plan for the entire year 
ahead of schedule. 
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Sichuan Coal Output Increasing 


Chengdu SICHUAN RIBAO in Chinese 4 Nov 81 p 1 


{["“Overcome Lax and Flabby Situation, Encourage the Revolutionary Spirit, Production 
Level of Our Province's Key Coal Mines Continues to Rise"™] 


[Excerpts] Our province's key provincial level coal mines and above have exerted 
efforts to overcome the lax and flabby situation. The level of coal production 
continued to rise in October after hitting the best monthly level in September 
this year. The production ot raw coal surpassed the plan by 8.6 percent, progress 
in digging footage and tunneling footage also respectively surpassed the plans by 
16.8 percent and 28.3 percent. 


The production level of our province's key coal mines was able to continue to rise 
mainly because we conscientiously solved the problem of low morale of the leader- 
ship and concentrated our efforts in doing a good job of production. The Daiciba 
Coal Mine of the Guangwang Mining Bureau did not do a good job of meeting goals 
during the first 9 months of this year. The main responsible comrades of the 
mine's party committee carried out self criticism of the problems. They took the 
initiative in shouldering the responsibility and strengthened unity. Everyone 
cooperated wholeheartedly, implemented forceful measures, and during the middle 

ten days of October, average daily production of raw coal reached 500 tons, a sharp 
increase of 35.5 percent from September. 


The leading cadres of each key coal mine conscientiously changed their style of 
work and visited the grassroots [units] to solve problems. Each bureau and mine 
organized large groups of cadres headed by the leadership to go to the front line 
of production to focus on the weak links. During the middle tens days of October, 
average daily production [at the Zhongliangshen mine] increased from the more than 
1500 tons of the past to 2,300 tons. Furong Bureau conducted overall examination 
of all indicators in implementing the economic responsibility system. During the 
first ten days of October, daily average production reached 5,672 tons, surpassing 
the plan by 18.3 percent, total digging and tunneling footage all overfulfilled 
the plan. 
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Datong Coal Output 
Taiyuan SHANXI RIBAO in Chinese 16 Oct 81 p 1 


(Article: "“Icngjialiang Mine Enjoys High Rate of Attendance by Staff and Workers, 
Plus Frequent Overfulfillment of Coal Production Quota” 


[Text] As the result of enhanced ideological education work among the workers, 

the Tongjialiang Mine of the Datong Mining Bureau now enjoys high rate of 
attendance by its workers. From January through September this year, the rate 

of attendance by its entire staff and workers reached 81.68 percent; the attendance 
by pit workers reached 78 percent; the rate of attendance by workers of the first 
excavation line reached 73.59 percent. In the first nine months this year, their 
output exceeded the quota by a total of over 183,000 tons, and raw coal output was 
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7.8 percent higher than that of the corresponding period last year, thus attaining 
the highest level over previous records for the period. 


This year, the Communist Party organization at all levels of the entire mine has 
made every effort to explain to the broad ranks of staff and workers the importance 
of coal production in the adjustment of the national economy, and the glorious duty 
incumbent on the coal miners. The educational program has helped the staif and 
workers to correctly handle the relation between the state and family, develop love 
for the mine, set roots in the mine, observe rules and regulations, and make more 
contributions to modernization and construction. A large number of pacesetters 

for high attendance and great contribution have emerged throughout the mine. The 
Party Committee has given wide publicity to their exemplary deeds and issued 
commendations as well; the staff and workers throughout the entire mine are urged 
to learn from them, thus helping to keep up the rate of attendance of the whole 
mine. 


To maintain the rate of attendance, the whole mine has organized a special monitor- 
ing force of more than 160 people with Communist Party and Communist Youth League 
members as the mainstay. In order to carry out ideological and educational work 
among the workers and their families, the members on the force penetrate deep into 
family residential areas, the living quarters of unmarried staff and workers, 
hospital wards, and conduct heart-to-heart talks with collective groups or 
separately with individuals. They help the workers solve daily life problems and 
make proper arrangements for taking home leaves or compassionate leaves. The 
special force also helps workers of temporary residential status find living quar- 
ters and house coal, and assists them in finding schools for their children and 
medical attention for their families. This has aroused the enthusiasm among the 
staff and workers in production work, and caused their rate of attendance to in- 
crease continuously. 


9119 
CSO: 4006/112 


Pingding County Boosts Production 
Taiyuan SHANXI RIBAO in Chinese 30 Oct 8! p l 


[Article by Li Zhenshen [2621 2182 3932]: "“Pingding County Commune- and Brigade- 
Operated Coal Mines Doing Well"] 


[Text] The Pingding County Chinese Communist Party Committee has found timely 
solutions to problems existing in the development of commune and brigade coal 

mines and has increased raw coal production by more than 100 percent in 3 years. 

In the first & months of 1981, total raw coal production by commune- and brigade- 
operated coal wines reached 1.25 million tons, exceeding the production of the same 
period last year by 19 percent. 


There is a total of 76 commune- and brigade-operated coal mines in Pingding County 
and the number of mineshafts that are newly built, enlarged or remodeled in the 
past 3 years has reached 32.9 percent of existing mineshafts. From building the 
mineshaft to mining the coal, it is basically done by the same group of people. 
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From material preparation, to excavation and shaft building, it is all done by 
their own hands using local materials. Most of the miners are local peasants a! 
even in jointly operated mines only some simple dormitories, offices, warehouses, 
gmail messhalls and baths are built. Thus, the investments are low and the results 
are quick. 


The transportation and sale of coal are key problems in the development of commun: 
ind brigade coal mines. Since 1980, with the support of railroad and highway 
departments, the county and communes solved two high-priority problems: (1) With 
labor from communes and brigades and investments by the coal mines, wtor vehicle 
roads are built from commune-brigade coal mines to main highways. (2) The coal! 
shipping yard at Luanliu Station on the Shi-Tai Line was completed and put into 
yperation in December of last year. By the end of August 1981 a total of 800,000 
tons of raw coal from commune-brigade mines had been shipped out, which is equal 
to 5./ times the amount shipped in 1978 and exceeds the total amount shipped in 
1980 by 60 percent. Because of good highway transportation, shipment by railroad 
had increased. Up to the end of August 1981 the communes and brigades exported 
1.15 million tons of raw coal, or 10.5 percent more than the total annual export 
of 1980. At the end of August, the entire county had only 310,000 tons of coal! 


storage, 8/7 percent less than the coal storage in the same period of last year. 


Prior to 1980, the management of commune and brigade coal mines was chaotic, major 
incidents occurred frequently and production efficiency was low. Taking aim at 
these problems, the County Committee and other departments concerned consolidated 
the commune and brigade coal mines and widely established a responsibility system. 
Also, on the basis of overall! planning, phasing out old mines year by year and 
thoroughly correcting unplanned mining, 10 commune and brigade mines were 

remodeled and enlarged with priority investment funds. In order to make etfective 
use of capital, technical and labor resources and professional cadres, and to 
increase the revenue of communes and brigades without coal mines, a number of joint 
operations were adopted including county-commune-brigade joint operations, commune- 
commune joint operations and brigade-brigade joint operations. Today there are 6 
upgraded commune and brigade coal mines with design capacities in the 200,000 - 

300 ,000-ton-per-year range. 
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"Honeycomb Coal" Helps Reduce Pollution 
Taiyuan SHANXI RIBAO in Chinese 3 Nov 81 p 2 


[Article by Dai Yunzheng [2071 0061 5544] and Xiao Qingyi [5135 3237 4135]: 
"Popular Use of ‘Honeycomb Coal’ Has Many Advantages" | 


[Text] Broad use of “honeycomb coal” has great advantages in conserving energy, 
reducing pollution and making the public's life convenient. Measurements made by 
the departments concerned show tlat each year Taiyuan Municipality releases 

330,000 tons of dust and 500,000 tons of carbon dioxide into the atmosphere, making 
it one ot the most seriously polluted cities in China. 


“~ 











Air pol lution in Tai yuan main ly stems [from the bituminous <« ii stoves in Chwousan 
1 households. More than 70 percent of the emissions from bituminous coai are 
poisonous, whereas “honeycomb coal" has less than 30 percent poisonous emissions. 
Besides, the use of “honeycomb coal” in cities and towns will remain signifi 

even after coal gas becomes available. Today, many provinces and municipalities 
are vigorously pushing the use of “honeycomb coal". For example, more than 90 
percent of the urban households in Xi'an, Zhengzhou and Shijiazhuang are usin; 
“honeycomb coal". Therefore, the effort of popularizing honeycomb coal among the 
residents of Taiyuan Municipality must be coordinated in conjunction with the 
promotion of coal gasification. 


At present, residents of Taiyuan have two channels of access to honeycomb 

one is the machine-made honeycomb coal carried by commercial departments and the 
other is the machine-made honeycomb coal processed by plants and mining enterprises 
for their employees. According to estimates by departments concerned, even if the 
400,000-ton coal coking plant to be built by the Taiyuan Coal Gasification Company 
can go into production and deliver coal gas by the end of 1984 on schedule, the 
number of households using coal gas will be no more than 30 percent of the total. 
The other 70 percent of the households should use honeycomb coal. From an economi 
point of view, if there are 130,000 households in Taiyuan using honeycomb coal, 
each year there will be a saving of 144,000 tons of coal at a value of 2.6 million 
yuan and there will be 33,000 tons less garbage at a saving of 890,000 yuan and 
400 jobless people can be employed. 


There are many difficulties to overcome in the popularization of honeycomb coal. 
We therefore present the following suggestions: 


l. The development of coal gas should be planned in coordination with the populari- 
zation of honeycomb coal. The development of honeycomb coal should serve the 
development of coal gas. The production and supply network in commercial depart- 
ments should be planned at the same time as well. 

2. Construction capital and price differential compensation problems must b: lved 
properly. In the past few years, honeycomb coal popularization investments granted 
to Taiyuan Municipality by the state, provincial, and municipal environmental pro- 
tection bureaus ar all in the several hundred thousand to several million yua 
range. In the future, the spending of these investments should be concentrated. 

For commercial outfits, carrying honeycomb coal is a business that loses money, 

each year they should be given subsidies for the coal price diiterence. As won a 
production is improved and the e-onomic responsibility system is completely estab 


lished, it will be entirely possible to cut loses and reduce subsidi« 


}. The supply of raw materials must be properly arranged. The principal material 
source tor honeycomb coal production in Taiyuan today is the mixed coal trom 
Yangquan. From now on, in addition to getting more mixed coal from Yangquan, tlhe 


problem of major supply sources should be solved according to the principle o! 


using local or nearby materials. The solution could be found in the low sulphur 
content and low vaporization coal produced in nearby Gaobai in Qingxu County. Also, 
coke cinders produced by the Taiyuan Chemical Fertilizer Plant should be used as 
much as possible as a partial substitute for raw coal. 








+. Management methods should be improved to increase the honeycomb coal qua! 
Pricing by jin should be changed to pricing by block, and a delivery service 
should be organized for the public's convenience. The direction of effort for 
manufacturing choice honeycomb coal is in the variety of product type and speciti- 
cation and in the muitiple purposes of their use. 
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More Coal to Hong Kong, Macao 
HK180705 Hong Kong TA KUNG PAO in Chinese 16 Jan 82 p 1 


(Dispatch from correspondent Hou Tung-hai [0186 2639 3189]: “Southwest China's 
Coal Will be Shipped to Hong Kong and Macao”] 


[Text] Beijing, 15 Jan--Today, at the inaugural meeting of the China Southwestern 
Energy Department Corporation, a new joint venture formed to develop the nation's 
natural resources, our correspondent had an interview with Gao Yangwen, chairman 

of the board of this corporation and minister of the coal industry, and asked hin 
to say something on occasion to the industrial and financial circles in Hong Kong, 
Macao and other overseas Chinese. He said, Hong Kong’s TA KUNG PAO reported last 
November on the preparations by the China Southwest Energy Department Corporation. 
Since then, many companies and people in Hong Kong, Macao and other countries have 
shown gre.«t interest in the coal resources in the Liupanshui area of Guizhou 

Previ= ee. Quite a few friends in industrial and financial circles also expressed 
their willingness to make contributions to the exploitation of the natural resources 
ind the economic development of the southwestern part of the motherland. We highiy 
appreciate this attitude. 


The Corporation Will Export 400,000 Tons of Coal This Year 


Gao Yangwen said: There are rich coal and other natural resources in the south- 
western part of our country. Speeding up the exploitation of these resources wil! 

be of great significance to the prosperity of this area and the economic construc- 
tion of our country. Meanwhile, if the transportation facilities are improved, it 
will be easier to transport a large quantacy of coal and other resources to Hong 
Kong, Macao and the Southeast Asian countries. This will undoubtedly be yood tor 
their economic development. In exploiting the natural resources in the south- 
western provinces, we shall make ample use of foreign funds in extensive covoperation 
with our compatriots in Hong Kong, Macao and Taiwan, as weli as the overseas Chinese. 
We shall offer preferential treatment to then. 


Gao Yangwen expressed a warm invitation to friends from all circles in Hong Kong, 
Macao and other countries to come for a visit or an on-the-spot investigation in 
the southwestern part of our country. He said that this corporation will provide 
them with all facilities. 


A) 











General Manager Will Arrive in Hong Kong This Month 


In conclusion he said that from this year on, this corporation will provide Hong 
Kong and Macao with coal, and the quantity will be increased year after year. In 
order to establish more extensive contact with the people in various circles in 
Hong Kong, to make a direct investigation of the demands of the Hong Kong market 
and some major customers, to know better the transportation situation in Hong Kone 
harbor and to explc -e avenues for further cooperation, a seven-person delegation 
led by Li Lu, genera! manager of this corporation, will arrive in Hong Kong this 
month. 


CSO: 4020/84 
Briefs 


GUANGDONG COAL OUTPUT--Guangdong's coal output has been increasing month after month 
in the second half of this year. In October the output was more than 726,000 tons, 
which was 103,600 tons over the original plan and topped this year's record. In 
the first 10 dzys in November, the output registered another increase of 12.4 
percent over the same period of last month. In addition to more investment in 
Guangdong’s coal production this year, various responsibility systems have been 
carried out, thus promoting the continuous increase of coal production. By the end 
of October, the output of the local mines in Guangdong had already exceeded the 
annual plan. Mines in Foshan and Zhanjiang prefectures as well as county-run mines 
in Shaoguan and Zhaoqing prefectures, and the Baokeng mine in Shantou prefecturs 
have fulfilled this year's plan 2 months ahead of schedule. The output of the Hong 
Kong and Meitian mines, which was previously low, has also greatly increased. 
[ZHONGGUO XINWEN SHE in Chinese 9212 GMT 24 Nov 81 HK] 


HETLONGJIANG OVERFULFILLS QUOTA--Harbin, 18 Dec (ZHONGGUO XINWEN SHE) --Heilongjiang 
Province, one of the key coal production areas in China, had produced 32 million 
tons of raw coal by 16 December and has overfulfilled its yearly production quota 
for 7 consecutive years. It also fulfilled its tunnelling quota 1 month ahead of 
schedule. Heilongjiang Province abounds in coal deposits and has developed coal 


production very quickly. At present, it occupies the t‘ird place in the whole 
imtry. Here, the quality of coal is excellent and this coal generates a high 
mount of heat with a low amount of carbon substance and strong coking power. A 


portion of this raw coal can be coked without the process of being dressed with 
water. This province is a tamous main coke production base in China. There is a 
substantial variety of coal. More than 20 kinds of by-products can be extracted 
from this raw coal, namely, coal gas, coal tar, essence, and so on. The coal which 
is produced here is not only supplied with the country but also exported to some 
countries in Asia. 'Text |} [Beijing ZHONGGUO XINWEN SHE in Chinese 1019 GMI 

L& Dec B81] 


HUNAN COAL PRODUCTION QUOTA--By 31 December 1981, the coal mining system of Hunan 
Province had overfulfilled the year's coal production quota of 20 million tons. 
In the first 8 months of 1981, there was a shortfall of output. Since September, 
leaders of the coal mining system at all levels had led some 1,000 cadres to the 
frontline to assist the work and promptly solve the problems of production. They 
ilso practiced various forms of production responsibility systems and overcame 
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billion tons of coal, WO percent 
under an area of 


pits have been put 


of 


1100 GMT 2 Dec 81 


. 


the total deposit in the province, 
of the colliery's seven 


980 square kilometers. Five out 
into operation. 


By end of thi 


S year, projects under 


Vv 


. 
“ 


pr 


’ . 
e 


: 


the state's ma jor project 


The colliery has a deposit 


ianNGargT il 


a 


xpiorat le 


local collieries in Liaoning 
the 


baba’ 3 


os : i« 


bur is 


tion with a capacity of producing 4 million tons of coal will be completed. 


Jesigned annual capacity of the whole mining area 


the colliery has produced 24 million tons of 
investment by the 
ways radiating out in all directions, the colliery 
the Qinghe Power Plant, China's biggest thermal power plant, and 
[Shenyang Liaoning 


of output value--near the total 


ing 


workers dormitories, schools, stores, hospitals and clubs. 
Provincial Service in Mandarin 1100 


GMT 2 Oct 81 


NEI MONGGOL COAL PRODUCTION=--Leadineg cadres and a 


Monggol 


is 13 million tons. 
coal, equivalent to 400 million 
state. With highways 
connects Shenyang munici 


SK} 


ll the employees ol 


unified distribution coal mine made a vigorous push in August 
and increased raw coal production by 230,000 tons, not only making up 


im 


As 


: 


i 


> 


nd rail- 


} 


ude * 


peptember 


the Neji 
ind 
deticit 


order to 


onee-thirfr 
wit { 


pure aus 


the previous 7 months but overfulfilling the quota by 2,000 tons. In 
turn around the passive situation in coal prowuction as quickly as possible, 
director and deputy director of Nei Monggol Coal Management Bureau led 
if the bureau cadres, tormed a working group, visited the mining bureau 
most deticits and helped them in their work. Leading cadres of mining 
nd mines also went to the frontline of production, took the responsibility for 


me mining surtaces and worked 
Chinese WW Oct 81 p 2| 9698 


NEI MONGGOL COAL OUTPUT--Nei Monggo!l 


in 


shifts. [Text 


| [Beijing RENMIN RIBAO 


/ December, the region had pretu! 


ays and fulfil 


annual plan 


led its annual quota 
tor coal exploration 


autonomous region has scored good 


in 


achivement 


illed it 


ena of 1981, the region is expected 


‘Hohhot Nei Monggol Regional Servic« 


in il production this vear. By | 
innua! il production plan by 14 d 
million tons of coal. fhe rezional 
fulfilled in mid-November. By the 
0 .,000-ton surplus of raw al. 

ox x 


4] 


cyt 


i 4) 


i 


ZU.U3 
tage wi 
have 
Mandat 





WwW. 


Yuan 


bi ity 








NINGXIA COAL DELIVERY--Due to insufficient railway tr 


; isp< : 


957,000 dun of coal in the Ningxia Hui autonomous region was awaitin; 


delivered to other localities as of the end of October. [Beijing Dome 
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SHAANXI COAL PRODUCTION--By 10 October, local coal mines in 
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OCTOBER PRODUCTION--By 29 October, coal mines in Shaanxi Province had 
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petroleum in coal series is quit 


er while petroleum source material is sapropelic organic matter. The presence 
e common and widely distributed, but of low 
d. On the other hand, natural gas is found in many large gas fields. 


flammable natural gas, coal gas holds great prospects. But work 
his area is only in the preliminary stage. It is necessary to strengthen 
arch on basic theories (such as the composition, evolution, characteristics 


component of 


emission mechanism of coal gas) and the geological conditions of coal basins 
ification substances and preseryv ion conditions). Moreover, coal gas work 
ld be stepped up in Sichuan, Shanxi, Ordos “basin in Shaanxi Province], and 


-r areas of China so as to accumulate experience and thus serve as guidance for 


ire coal yas rpenerail Surveys. 


‘ecent years, the growth rates of the world's natural gas reserves and producti 


greatly exceeded those of petroleum. In 1980, the growth rate of natural ga 


res was approximately three times more than petroleum, which is related to 
fact that natural gas in many large gas fields originate from coal seams. For 
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imple, there are very large gas fields in the southern portion of the North Sea 


Siberia which produce coal gas. According to a report, approximately 6) per- 

tf the natural gas in the Soviet Union originates from coal series. In view 
he worldwide declining oil reserves and production, it is extremely imperative 

‘kk tor natural gas, which is inexpensive and causes tewer pollution problems. 
resent, China's natural gas reserves are only 0.25 percent of the world's total 
rves, and China's output is merely one-forthieth of the United States. But our 
try has rich coal resources; there are 640 billion tons of proven reserves and 
prospective reserves are expected to reach 4.2-5 trillion tons, which is bound 
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le China to develop its energy resources in a flexible and diversified manner, 


put an end to the current shortage in reserve energy resources as soon as 











Tarim Plate Prospects Analyzed 


Beijing SHIYOU KANTAN YU KAIFA [PETROLEUM EXPLORATION AND DEVELOPMENT] in Chinese 
No 3, 1981 pp 1-9, 59 


[Article by Wang Yichang [3769 1355 2490] and Tan Shidian [6223 6107 0368], Office 
of Geophysical Exploration, Ministry of Petroleum: "Evolution and Oil-Gas 
Prospects of the Tarim Plate Structure"™] 


[Text] ABSTRACT. The theory of plate tectonics is applied to 
a preliminary analysis of the historical development of the 
Tarim Basin and it is concluded that in an early pericd it be- 
longed to an outer-arc basin, while in the Cenozoic period it 
changed into a submontane collision basin. On the basis of 
geological and physical exploration data, the basin is divided 
into seven structural units, namely the Kucha Downwarp, the 
North Tarim Uplift, the East Tarim Downwarp, the Bachu Uplift, 
the Southwest Downwarp, the Tanggubasi Downwarp. and the South- 
east Uplifted Fault Block. Oil has already been found in the 
Southwest and Kucha Downwarps; of the others, the East Tarim 
Downwarp has a large area, its Neogene strata are rather thin, 
there is a variety of structural types, and in addition it be- 
longs to a mantle uplift area which may have a rather high heat 
flux value, all of which are favorable circumstances for the 
development and evolution of oil and gas, so that this is a 
suitable area for oil-gas exploration. 


The Tarim Basin is located in the geosynclinal folded belt between the Tianshan and 
Kunlun Mountains and has an area of about 560,000 square kilometers, making it our 
country's largest Mesozoic-Cenozoic sedimentary basin. Owing to geographical 
conditions and the limited amount of exploration that has been done, there is 
considerable diversity of views on a number of geological questions related to 

the basin. Using many years’ geological and geophysical exploration data, this 
article attempts to study the basin's geological history and structure in terms 

of the theory of plate tectonics in order to aid the search for oil and gas. 


|. Characteristics of the Tarim Basin Regional Magnetic Field 


The Tarim paleoplate was previously called the "Tarim Platform." There are ou number 
of Archean and Proterozoic outcrops around its margin, but the extensive interior 
has been analyzed primarily through regional aeromagnetic data. Analyzed against 
the regional geological background, the spatial distribution of the regional 
magnetic anomalies should prove to result from differences in original rock struc- 
tures and from different processes of development in the crystalline basement rock. 


The features of the Tarim Basin regional magnetic field are extremely clear-cut. 
It consists of five main sections: l1. the southern magnetic field area, which is 
an area of gradually alternating north-south positive and negative anomalies; 

2. the central magnetic high, an east-west magnetic anomaly over 1,000 kilometers 
long but only 60 to 80 kilometers wide, passing through the center of the Tarim 
Basin; 3. the northern magnetic field area, a slowly-varying negative anomaly; 
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4. the Aerjin piedmont magnetic field area, a local anomaly area in the Minfeng- 
Ruogiang area in the south, bounded by a northeast-trending string of anomalies; 
5. the Bachu magnetic field area, a north-south field with strong interference, 
located in the Bachu area in the northwestern part of the basin. 


If the AT, anomaly is reduced to the pole and a 20-kilometer upward continuation 
calculation made, the last two field areas mentioned above disappear, indicating 
that they are produced by near-surface features. In terms of geological data, 
they can be explained as anomaly zones in which eruptive or effusive rock is dis- 
tributed along fractures. 


2. Evolution of the Ancient Tarim Plate 


Using a combination of geological and geophysical data [1-5], the developmental 
history of the ancient Tarim Plate can be divided into several stages, as described 


be ] OW. 


Archean Period. The southern Tarim basin was a gneiss system containing hornblende- 
granulite facies, which attains a thickness of more than 8,000 meters at Tiekelike. 
[t was formed by eugeosynclinal which underwent numerous complex structural changes, 
were folded into northeast-trending structures and formed an ancient continental 
nucleus, thus beginning the initial stage of development of the ancient plate. The 
mid-Tarim translithospheric fracture may be an area in which Archean and early 
Proterozoic paleoblocks descended, comparable to the area of descent of the North 
China block and the northern margin of the Inner Mongolian island arc. 


Middle and Lower Proterozoic. A structural magma belt appeared in the Aksu-Kuruk 
Tagh region of the northern Tarim basin, forming an island arc. On the south side 
of the island arc was the Aksu greenschist group, while on the north side was the 
Tianshan eugeosynclinal belt, which descended toward the south; this subduction 
belt was on the northern edge of the Kuruk’ Tagh mountains. Along the southern 
margin of the Tarim ancient continental nucleus, the western Kunlun eugeosyncl ine 
descended toward the north in the Sailatu region, producing a middle and lower 
Proterozoic magma arc. During the period the ancient continental nucleus was 
growing considerably and the continental crust was thickening over an extensive 
area, producing the rippled character of the ancient Tarim plate. The Aerjin 
transform fault began activity, delimiting the southeastern boundary of the ancient 
plate. 


Upper Proterozoic. Stable sedimentation occurred in the Kuruk Tagh belt; the nor- 
thern part, consisting of spilite-keratophyre eugeosynclinal sediments, continued 
to descend southward along the early and middle Proterozoic subduction belt. 
Within the plate, in the vicinity of Keping there are only upper Sinian sediments, 
which represent a standard type of stable sediment. The Western Kunlun Mountains 
along the southern margin were a eugeosynclinal trough (upper Yarkand River area), 
which continued to descend toward the north, while the leading edge within the 
plate was an outer-arc basin consisting of a set of shallow marine sediments. The 
Aerjin piedmont area consists of stable, thick carbonate sediments, making it 
clear that the Aerjin transform fault played a clear controlling role. 
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Lower Paleozoic. In the Cambrian and Ordovician periods, the Tianshan 


were primarily a miogeosyncline, and active sedimentation occurred only 
more than 
7,000 meters. In the Silurian period, the eugeosyncline expanded northward, 


the areas west of Kumishi and north of Anxi, 


attaining a thickness of more than 6,000 meters. 


reaching a thickness of 


A Caledonian magmatic 


mountains 


petween 


arc 


occurred in the upper Aksu River region, and the marine crust descenied toward 


the south; the subduction belt was along the northern edge of 


the Haerkewuta 


Mountains, and may have extended westward as tar as the Alamutu region of the 
Soviet Union; in the western section many areas of ultrabasic rock appeared. 
Within the plate occurred pelagic carbonates and shallow-sea sediments, while in 
the Keping area there were lagoon sediments 1700-6500 meters thick. 
Paleozoic, the Western Kunlun Mountains were a miogeosyncline, which began to 
descend at the end of the Caledonian movement. 
transform fault played a clear controlling role, dividing the Qi-Kun geosyncline 
from the Western Kunlun geosyncline. 


Upper Paleozoic. This was a period of 


During this period, 


intense activity 


ot the Western 
ancient 


Tianshan geosynclines at the south and north respectively of the 
plate. The Tianshan eugeosyncline gradually shifted northward; the Devonian sedi- 
mentation belt is in the vicinity of Kumishi, while the Carboniferous eugeosyn- 
cline is located in the vicinity of the northern Tianshan and Dzungarian areas, 


with a thickness of more than 10,000 meters. 
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meters; in the other areas there were primarily continental clastic rocks. In the 
Bachu uplift, effusive basalt became distributed along the fracture, and sediments 
consisted of late Permian red clastics; the area had a rift valley character. Late 
Permian molasse structures occurred over an extensive area in the Tianshan geo- 
synclinal folded belt, foreshadowing the end of the Variscan movement. 


Mesozoic. Initially, because of the closing off the Tianshan geosyncline, most of 
the area within the plate underwent uplifting and erosion, except in the Kucha 
region where there was a piedmont fault depression in which more than 1,200 meters 
of Triassic continental clastics accumulated. The Jurassic system occurs exten- 
Sively, but it is still of a fault-depression character, and coal-containing series 
more than 3,000 meters thick have accumulated in it. The East Tarim and Tanggubasi 
fault depressions began to develop; these generally contain about 2,000 meters of 
coal-containing strata. Because the Karakoram Mesozoic eugeosyncline descended 
northward at the southwestern edge of the ancient Tarim plate, outer-arc basin 
characteristics still remain in the Kashgar area, and 300 meters of coal-containing 
Structures and red clastic structures have precipitated in the fault depression. 
During the Cretaceous period the ancient Tethys Sea entered the Southwest Downwarp 
through the Alai Strait, further expanding the sedimentation area; the Tanggubasi 
trough may have been joined to the southern and northern downwarps. The thick- 
ness and extent of the Mesozoic sediments within the basins are shown in Fig. l. 


Cenozoic. During the Eocene, the transgressive process continued in the Southwest 
Downwarp, and it is reported that the sea may have reached the eastern Tarim area 
and the Keping and Mingan areas. With the exception of the Bachu uplift, there is 
extensive Eogene sediment, 1,000-1,500 meters thick, throughout the area. 


In the Middle Cenozoic, because the Indian Ocean plate collided with the Chinese 
continental mass, the Tarim region was affected by the upthrust of the Pamirs, and 
the seas gradually receded. In the Noegene, the Indian Ocean plate moved vio- 
lently northward, causing the Tianshan and Kunlun mountains to be reactivated and 
undergo abrupt uplifting; old fractures on the margin of the Tarim plate continued 
their activity and new ones were produced, resulting in a network consisting ot 
two sets of fractures, running northwest and northeast. Most of the areas within 
the plate settled and 5,000-7,000 meters of Neogene-Quaternary molasse structures 
accumulated in the northern section and the southwestern piedmont region, while 
2,000-3,000 meters of red clastic structures were laid down in the central part 

of the basin, forming the present-day relief (see Fig. <). 


3. Structure of the Tarim Basin 


rhe general outline of the crustal structure of the Tarim basin is shown in Fig. 3}. 
The crust is the thinnest, about 40-43 kilometers thick, in the central and nor- 
thern sections and on the lower Tarim River; this is an area of arching of the 
mantle. Variations in crustal thickness within the basin are not large; the 
gradient is only 14-40 meters per kilometer, although it becomes larger at the 
margins. The area is surrounced by the cis-Kunlun Depth Fracture, the Aerjin 
Depth Fracture, the Northern Kuruk Tagh Depth Fracture and the cis-Tianshan Depth 
Fracture, and is spindle-shaped. 
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Fig. 2. Development of the 
ancient Tarim plate 


Be Archean subduction belt 

Il. Caledonian subduction belt 
Ill. Early Variscan subduction beit 
IV. Middle Variscan suture belt 

V. Indo-Sinian subduction belt 
VI. Yanshanian subduction belt 





a. Subduction belts 

b. Sutures 

Ce Ultrabasic rock 

d. Archean continental nucleus 
e. Transform faults 

tf. Depth fractures 
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The gravity anomaly which remains after large-area correction and correction tor the 
different rock characteristics is a composite value reflecting the relief of the ' 
§ the Carboniferous-Permian limestones and various sedimentary strata. The east- 
west structural line in the vicinity of Kuerle-Aksu in the north of the basin is 
still under the influence of the Proterozoic east-west structural magma belt, 
while the Minfeng-Qiemo area in the southeast of the basin is influenced by the 
Aerjin northeast-running transform fault. In most of the central part of the 
basin, a structural line running northwest is the predominating one, reflecting 
the results of the abrupt plunging of the northern and southern marine crusts 
toward the Tarim plate during the late Variscan movement, which produced the over 
ill framework of a rhombic fault block structure oriented primarily toward th 
northwest. 


lf we use the veriable-density iterative curve-fitting method to calculate the 
depth of the density change boundary, cancelling out the density differences 
between sedimentary layers so that the gravitational value is correlated directly 
with the relief of the top of the limestone strata, the computation accuracy i 
improved and we obtain an idea of the “size” of the basin structure relief. If we 


then combine the results with other geological data, we can divide the basin int 
seven irge Structural units (Fig. 4), which are, from north to south, the Ku 
Downwarp (VII), the North Tarim Uplift (VI), the East Tarim Downwarp (V), the Bachu 


Uplitt (LL), the Southwest Downwarp (I), the Tanggubasi Downwarp (IV) and the Sout 
east Fault Block Uplift (III). 
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A. The Kucha Downwarp. 
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C. East Tarim Downwarp. This area is about 400 km long and 180 km wide at its 
widest point, and consists of two deep depressions, east and west. The westein 
part is the Awati depression and the eastern is the Manjia’er depression The 
basement rock is at a depth of 10 km and has a “double structure," with a Cenozoi 
anticline and Paleozoic and Mesozoic depressions (Fig. 6), both of which have depth 
variations of over 3,500 meters (the section more than 3,000 meters thick below T, 
on section 6655 must be Mesozoic, in contrast with the previous treatment of T 
as the top of the Paleozoic group), and the Mesozoic group is over 3,000 meters 
thick, in addition it is inferred that there should be an upper Permian more tha 
1,000 meters thick. 
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Fig. 6. Seismic reflection density boundaries alone baseline 66355. 
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Arti hy Zhane Yicheng [1728 O1lt 1] 
LrCiii le DY Zhang ricnenysg 11722 Vili 6134) |} 


zy U t 8 ] ) } | 
Text it has been reported that China's confirmed oil reserves are 7 billi 
ms, with exploitable reserves amounting to 2.3 billion tons, and that /00 mil- 
lion tons have been exploited, leaving only 1.6 billion tons to be exploited. The 
‘atio of exploitation to reserves has decreased from 1 to 60 or 1 to 70 in the 
ing to only 1 to 16 today. This situation has caused great concern among 
those here and abroad who are interested in Chinese affairs. It is natural that 
e are beginning to ask: What will happen to China's oil production in th 
ture? Where is the Chinese petroleum industry heading? 
\ Conter e on the Geological and Oil-Gas Resources of Nanhai" hes just been 
puangzhou, with more than 1/70 experts in oceanographic geolugy and petroleun 
re gists coming from all over China. The rich results which have been achieved 
r the past 20 years or so by China's vast oceanographic geology workers, th 
yvercoming of difficulties and rebirth from one's own power, in matters related ti 
the oceanographic geological survey of Nanhai and the general survey of oil am 
re ree re being exhibited centrally at the conference. One of the dels 
it ttending thi onference is the tamous fp :troleum geologist, Zhu Xia | 261. 
» wh ilso an academi mnittee member of the Chinese Academ | Science 











What is the opinion oi this petroleum geologist about China's geological work, 
petroleum production and the petroleum industry in the future? The delegates 
attending the conference were all eager to hear his learned viewpoint. 


On the morning of 24 October, before leaving Guangzhou, Zhu Xia, who was suffering 
from an illness, delivered an excellent report lasting more than 3 hours before the 
entire assembly of delegates and geological workers. Although he said his report 
was “untitled,” the report was better without a title than with one. The central 
theme of his report deait with the problems of petroleum geological general survey 
through analysis of the formation process of China's oil and gas bearing basins with 
the application of modern plate geological theory. The subject was exactly what the 
representatives wanted to hear and learn about. He opened his remarks tastefully 
with the words “energy shortage," which had a double meaning. These words referred 
to the difficulties China is suffering from the shortage of energy and also to his 
own poor state of health; he had not eaten any breakfast. He first described his 
background, the “elements” related to being brought up in the "desert" (engaging 

in petroleum geology work), then began to describe “the directions and routes" 
(describing a picture of how oil should be exploited in the future). 


Zhu Xia graduated from the former Zhongyang University in 1940, and he engaged in 
work related to the general survey of petroleum geology even before liberation. in 
the 1950's, he was a regular member of the general survey committee of the Ministry 
ot Geology and participated in drafting the first petroleum survey plan and in 
compiling, for the first time, "China's oil and gas prospect forecast chart." Later, 
he participated in person in the geological survey and oil and gas general survey of 
a number of areas, including the Zhunge-er basin, the Chadamu basin, the Songliao 
basin and the Huabei ba:in. Before the great cultural revolutions he served tor 
years as the director ot the Petroleum Geology Institute, the Chinese Academy of 
eological Sciences, the director of the Geological Institute, and the deput 
director of the Oceanographic Geology Institute. After the crushing of the "gan, 
of four,’’ he served as the chief engineer of the Jiangsu oil exploration headquar- 
ters and as the director of the Petroleum Geology Institute of the Ministry 
Geology. In recent years, he has attended many international conferences on 
petroleum geology and energy resources. Last year, he presented a paper entitled 
"On the Structural Evolution of China's Oil and Gas Bearing Basins” at the 26th 


' 


international Geological nference held in Paris. His paper was received with 
enthusiasm and favorable criticism. 
fhis time, Zhu Xia discussed the four M's, the four S‘s and the three T's conce 


ing petroleum geology and explained how China'‘s oil and gas bearing basins wer 

formed. (The four M's represent the first letter of four English words pertainin 

to the petroleum geology: material torming petroleum, maturation of the material, 

movement and maintenance of oil and gas. The four S‘s represent the first lette 

ft four English words describing the four geological actions controlling the tour 
; referred to above: settling, sedimentation, stress and style |fengge]. l the 


three T's represent the first letter of three English words: “time,” “tectoni 


sition" and "thermal system,” which control various types of geological actions.) 


Regarding the question of what should be done about China's petroleum industry in 
the future, Zhu Xia's thesis provided a very good answer by reviewing history 


ind summarizing the experience. In 1949, China's vil production amounted to only 
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round of general survey of oil, we must liberate our thinking and not adhere to the 
traditional forms and customs rigidly. We must summarize the past experience, 
absorb new theories, and use them as our guide to direct our future work. 


Zhu Xia's report made everybody understand clearly that the passive state of affairs 
experienced by the Chinese petroleum industry today is not due to inferior geologi- 
cal or resource conditions. It was brought about by the mistaken guidelines which 
directed the work. Within the vast territory of China, on land or in the ocean, 
favorable geological conditions exist for the formation and accumulation of oil. 
China's geological workers are up to standard in their ability and are filled with 
a desire to succeed. In the past, depending mainly on their own efforts, they 
carried out the general survey and exploration of a large number of oilfields, 
including Kalamayi, Daqing, Shenli, Dagang, Jianghan, and Subei, and over the years 
they discovered six great oil and gas fields, including a tew in the ocean. They 
further discovered oil in the Zhujiangkou basin and the Beibuwan basin. Therefore, 
if we will only adopt the scientific approach and correct our mistaken past prac- 
tices exemplified by “emphasizing exploitation and slighting exploration" and “lact 
of thoroughness in exploration,” the passive state of affairs characterized by the 


’ 


disproportionate exploitation to reserve ratio can be quickly turned around throu; 
the efforts of China‘’s vast petroleum geological workers. And the situation will 
begin to change with the passage of time and the ratio of 1 to 16 will change to l 
to 17, then to 1 to 18, 1 to 19, up to 1 to 60, 1 to 70, or even higher. The 
severely disproportionate exploitation to reserves ratio can only drive the Chinese 
people and the vast petroleum geological workers to correct their past mistaken 
guidelines and methods, but can never shake their firm belief in China's abundant 
oil and gas reserves. It can only stimulate them to forge ahead to accelerate the 
work related to the general survey and exploration for oil and gas but can never 
extinguish their faith in progress. 
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teprint oft article in Shanghai SHIJIE JINGJ] DAOBAO by Xu Yine [1/7/76 G134): I hve 


Prospects for China's Oil Development” 
'Text| Looking Ahead 


In his report on government work presented at the Fourth Session of the Fifth 
National People’s Congress Premier Zhao Ziyang said that our country's oil producti 
will not decrease year by year. This encouraging conciusion is based on scientil i 


data and won the unanimous praise of all the delegates attending the conterence and 


members of the CPPCC. attendine the conference as nonvoting delegates. 


Compared with the world's overall crude oil discovery rate the production of oil 


from underground drilling operations on the mainland such as Dagqing is by no mea 


; 


w. During the 1940's the crude oil recovery rate at the Yumen oil ield in Gansu 
Province was 20 percent. By using reinforced water tlooding techniques of extra 
Co 


; 


tion it would have been possible achieve a 40 percent rate of recovery. 
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Worth f note is that in October 1981 more than a 100 oil experts met in Guangzhou 
or symposium on the geology of oil and gas resources in the South China Sea. 
The discovery of six sedimentary basins containing large gas and oil reserves in 
the sea area off our country's coastline was discussed at the meeting. Of these 
reas three are in the South China Sea. They are: the Yinggehai basin, the 
Northern Taiwan basin and Pearl River estuary basin. These basins all have excel- 
lent geological conditions and are extremely rich in oil and gas resources. 
Let us take the Pearl River estuary basin as an example. It has an area of 150,000 
square kilometres (equal to almost half the area of Guangdong Province) and the 
ective reserves iI gas ind oil exceed those of any single oil tield i1lready 
eritied. Severn wells have already been drilled in this area during the past tew 
ears and top quality industrial oil tlows have already been uncovered by the Pear! 
River No. 5 well and the Pearl River No. 7 well. They summarized this “story 
the stone,” making a contribution not only to the enrichment and development of! 
sea-bed expansion theory and plate structure theory but also to the raising otf our 
untry's level of scientific research into marine geology. 
At meeting held at the Guangzhou exhibition of offshore engineering the Chairman 
the international Energy Agency Mr Fanson, who is an economist, gave an appraisa 
of r country’s oil production. He believes that since China is currently carrying 
ut oil prospecting and exploitation work it will have a very beneficial etfect on 
the medium and relatively long-term future of the world oii market. He gave a 
mprehensive analysis of China's 13 promising oil-bearing basins, 6 of which 
ive prospects for large-scale commercial production while the other / have either 
T mmercial value or limited prospects for small-scale commerical production. 
Although 2/3 of China's oil-bearing areas are on land, hopes for the future develo; 
ner ¢ China's oil industry rest to a large extent on the opening up of the ista 
regions in the east and South China Sea. He estimated that the amount of recover- 
ble reserves is between 15 and 25 billion barrels ‘7.3 barrels is equal t ton) 
the winter of 1981 the domestic and foreign pr began devoting extensive 
veraye t hina yroduction prospects. This its certainly no commonplac: 
rren T the assistance of Japanese, cnglish, French, America: 
ther toreis intries’ il companies it is estimated that a number of technical 
r will m be resolved. The oil “phoenix” under the rocks has “spread it 
wi ;. Abroad it is believed that China has the possibility of doubling it 
urrent rate« ' il production by the end of the century. 











The opening up of the Daqing oil field took the “oil-poor”™ label off China and 
ended forever the days of China having to use imported oil. 


The opening of the Daqing oil field was a great victory won by the Chinese peo- 
ple's spirit of devoting everything to oil. Thousands of oil warriors such as Li 
Siguang, Weng Wenhao, Huang Jiqing, Xie Jairong and Wang Tieren have marched 
torward under the guidance of the party and nation towards a victorious tutursé 

Of course, the road forward has always been tortuous. 


What “information” is there from the sea? First of all one cannot but menti Li 
Siguang. In 1968 Professor Hoshino wrote a report for the United Nations Asia and 
Far East Economic Committee outlining prospective oil-bearing regions in the East 
China Sea. Soon after this the committee announced the joint development of seabed 
oil in the Yellow, East China and South China Seas. After hearing this news Li 
Siguang said, "this is not merely a question of who has exploitation rights, it i 
also a question of plundering natural resources, violating sovereignty and 
threatening our country's security.” 


He said, “the question of there being oil resources in the eastern part of the sea 


was raised by us as early as 1932. While studying in England in 1935 1 made implicit 


references to the ‘economically valuable deposits'--meaning oil--in the East China 
Sea and in North China. The historical facts cannot be disputed.” 


In 1958 the United Nations convened a meeting in Vienna on the question of continen 
tal shelves, drawing up a continental shelf convention and agreeing on an articls 
that made the ocean up to a depth of 200 meters part otf the continenta! wilt ane 
granted natural resources to the country on the coastal mainland. Large shallow 
sea areas such as our country’s Bohai, Yellow, East China and South China Seas and 
the Taiwan Straits are all part of our country’s continental shelf. Li Siguang 
was at this time stressing the need to develop these coastal oil resources as fast 
as possible. While the needs of the four modernizations now allow us ti nsider 
joint ventures between Chinese and foreigners in the development o! eabed il 
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iring geological explorations 5 years ago there were too many disputes amon; 

(ferent schools. Today such controversy seems to be tar less acute. Not on 
of the present generation of geologists is unconcerned with the future of our 
country’s natural resources. When Professor Huang Jiqing went to Switzerland i 


January 1981 to accept his honorary doctorate from the federal polytechnic lh 
presented an academic report to the institute entitled "A Brief Review of China’ 
Geolovical Prospe ting Work for Oil and Natural Gas.” He also revealed an impor- 


. Al al 4 . ’ . _ ‘ 
tant piece i good news ;: Lhina s production ft oil will not decrease vear 
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N. PROJECTS EXPANDIN« 
Installed Capacity Discussed 
WATER POWER i ' inese N 9, 12 Sep 81 pi - 
y Department rt the Chenegecu Surveying; ind Desi 
tric Power Industr “Several Opinions Concerni 
Capacit t Large and Medium Hydroelectri Power 
r* ote To summarize he experience in the 
installed ipacity ot hydroelectri power st 
the 30 years since the founding ot ir nati le 
irvevine and Design Academy was mmissioned 
iectri Power Construction Bureau t cart! ut 
in the northeast. the northwest, the eastert 
tral regions. At the same time, concerned units 
i the experience in this problem. his articis¢ 
ten m Cie basis t Ofte Survey, researcn and 
fter completion of the first draft, it was pre- 
scussion at a discussion meeting on the selectior 
ipacit I iroelectric power stations heid in 
it was revise n the basi tf the views put 
iis 3si . We believe that through this suf 
j I ne new improvement ind leve | pments in tt 
wcticy ft selecting installed capacity of hydr 
r station in our nation. 
the nation, ir nation’s hydropower workers hav 
ry an practice of selecting tie installed i] 
it i iT ive ; mulated experience. lL tv j t 
.ectri wer station nas been proven by inspect 
ippropriate ind asically adapted to the levelopn 
ft each regi But because f the reiativelyv lions 
ftist’ ideology, disrespect for science, not doin; 
L¢ . j raiiure t ma kK te micail ind ec iit 
led it it ydroeiectri power stati ; i 
ted i : t t ‘ state. \ f it] } c% t i 
tri power tati S gol int peration has t 
rt the we! upp! mtinued t expand, ré 
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le 2 Calculated results of major specifications 
methane generator 











z TT I} HSER SOFTEN) MESTRAMARRE SRAM BRS BH FT 
hee OR. )B)2 BCU TEDR)Y (%) 4 (%) 5 (%) € 
| 4 4.67 0.64 25 

l } _ een ee __ on ee | ee 

2 3.84 0.80 20 3.18 1.0 

1 4.00 0.72 22.3 
1 a ee a _ _ — _ = ee = 

2 3250 1.07 15 2,49 0.2 

1 4.50 0.64 25 

} — 

2 4.1, 0.666 | 24 y a ee 4.0 
q _ ee _ 

8 

4 5.88 8.0 





Key: 

1. Code for operating conditions 

2. Methane consumption (m3/hr) 

3. Methane consumption per kilowatt-hour (m3/kwh) 
4. Thermal efficiency of generator (Z) 


5. Speed governing race of methane engine (%) 

6. Frequency quality of electric power (24) 

+. Analysis of economic efficiency 

fable 3 shows the capital construction investments 
methane generator station if the design (equipment 
mental station is slightly modified 


investment is approximately 11,000 and the 


1,375 yuan. 


yuan 


Capital construction investments 
of the generating station 


Table 3 








(as discussed in Section 
investment 


of an 8&8-kilowatt sinvle-tuel 
ft lowsheet) of the experi- 
5). The total 


per kilowatt-—hour 


and 


is 


~ - Key 
5B | Hy i, é j l Major items 
~ . 2 Specification 
SB eM 100% Fe 2.600 3 Cost (in yuan) 
ts em Se 59.2 Fy 2, 2 4. Ambient temperature digester 
We FE ri C som Hx (11 so0 >) Heated digester 
GR AE 7 2007 Fy 1.500 6 Manure pool 
KE | OR st 12 © 2.000 / Gas storage tank 
aemreg I 1.500 ee 
ile Y Simple heating device 
we 10 1,209 10. Miscellaneous 
ll. Cubic meters 
12. Kilowatts 


4] 














rts “a ee oe = re 1 €nr , 7 RO ee . J, ° 
with the abundant Termentation materlai [or procducing Mar sii vas in Jian; su, tne 
_ ~. €2 oS ee thaw it —— r ne 7 — ; f — 
two-stage fermentation method May De used. hue average muontniy rate v!I as pro- 
wktwn lies oukkdn —_ aute + : salem of sedan _ 3 
duction ,; in cubic meters per cudic meter volume of ambient Cemperature digester 

. _ 


May De computed as [oiiows: U.i tor November through February (with proper 


-mearn:l ; > —_— ° } } - {. } } >} { 7° -~ ~ - Tao } t 
insulation in Winter) . We til rr Marcn tnroug i} May; ind vu. , ror June ch OUR 


= 


October. On average, 13 cubic meters of gas can be produced per day in a 100 cubic 





meter ambient temperature digester. For heated digesters, the rate ot production 
may be taken as 0.8 and the rate cof gas loss taken as 30 percent. For a 530 cubic 
meter heated digester, the average net gas production per day is 28 ci ic meters, 
with proper operation and management, an annual production of 24,900 kilowatt- 
hours of electricity is no probiem. Ag an average electricity cost of 0.15 yuan/ 
kilowatt-hour for agricultural lighting and power, a revenue of 3,600 yuan per year 
can be realized at a production cost of V.075 yuan/kilowatt-hour 
only greatly cut down the consumption of diesel fuel and other e 
amount of money made is enough to support a shift worker and al] 


may be recovered in 2-4 years. 


- This will not 
nergy resources, the 
C 


ie investments 


of the volume ot an ambient temperature digester is increased to 150 cubic meters 
(an additional 1000 yuan for capital construction investment) and the rate of gas 
production is raised to an annual averave of 0.2, then, the annual production of 
2lectric power will be 30,000 kilowatt-hours and the entire investment may be 
recovered in a little over 2 years. In some of the southern provinces where the 
annual average temperature is higher, th2 economic benefits will be even more 
pronounced. 


5. Questions and conclusions 


The methane generator at Wujin is an experimental station built to explore power 
generation in r l area from methane gas and to accumulate experience in this 
area. Even °° , out the costs that are research in nature, the investments still 
greatly excec- ose listed in Table 3. When power generation from methane gas is 
promoted in the rural 3rea, some of the systems and equipments used in the Wujin 
experimental station must be modified tq lower the construction costs. The cost 
of the digester generally amounts to more than 60 percent of the total investment 
of the generating station. Questions such as wiether a two-stage termention or a 
single-stage fermentation should be used in small rural methane gas power stations, 
id, for a fixed total volume of the digester, what should be the 4atio of the 

ume of the two stages and what should be the volume of single digesters must be 
answered after further investigation from economic, technological and management 
points of view. Moreover, the current cost of a methane engine is still higher 
than that of the original diesel engine. The ignition method should be improved 
and tne battery should be eliminated to lower the cost. (Wujin Diesel Engine Plant 
is currently working on this.) 


As compared to pure diesel fuel electric generator, the methane-diesel dual-iuel 
vyenerators in wide use in rural areas of China can generally save /5-80 percent 

of fuel. We have made repeated tests on the Wujin Benniu-40 kilowatt dual-fuel 
electric generator and found its thermal efficiency to be only 17 percent. The 
thermal efficiency of the S195 dual-fuel methane engine (not a generator) modified 
by Shanghai Institute ot Internal Combustion Engines is also only 26.4 percent 
(taking heat value of methane as 5000 kilocalorie per cubic meter.) Therefore, 








the energy of the tuel-yvas mixture has not been exploited to the fullest. As 
Stated above, the thermal efficiency of a single-fuel methane electric zenerator is 
already more than 24 percent. With losses in the generator and belt drive etti- 
ciency taken into account, the generator efficiency is approximately 30 percent. 
This indicates that methane burns better than the dual-fuel. Of course, the 
promotion of single-fuel methane power generation is more constrained by the 
availability of fermentation material than the dual-fuel power production; however, 
Since the efficiency of rural marsh gas production has beer continuously on the 
rise, the prospects of power production from marsh gas is very bright indeed. 
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Suburban Uses 
Beijing HUANJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese No 4, 1981 pp 31-32 
[Article by Zhu Honggian [2612 7703 6870]: “Methane in Towns" ] 


[Text] The production and extraction of methane as a form of bioenergy has already 
developed from normal temperature natural anaerobic fermentation used in rural 
areas to the medium to high active mud production method used in towns. This 
method can treat organic wastes of industry, protect the environment and retrieve 
energy. 


China's Urban Methane 


The utilization of methane in our nation has already begun to move trom the house- 
hold sector to the productive sector, and it is rapidly developing from the rural 
areas towards the cities. According to statistics, there are over 30,000 larye 
installations in towns, mostly distributed in Guangdong, Jiangsu, Shandong, 
Shaanxi provinces. They mainly treat organic waste water and human excrement in 
cities and they have shifted emphasis to comprehensive utilization of industrial 
wastes to realize a double benefit of treating pollution and retrieving energy. 


The Dongshan Ward Environmental Sanitation Department of Guangzhou City utilizes 
the city’s human excrement to produce methane as a substitute for diesel oil used 
to generate electricity. The power station has an installed capacity reaching 500 
kilowatts. Each day, it transmits over 2,000 kilowatt-hours of electricity to the 
power network. 


The Nanyang Alcohol Plant of Henan province releases over 400 tons of waste liquid 
from the distillation of alcohol a day, which drains into the rivers and causes 
serious pollution. Since building a 4,000 cubic meter methane pit, the pollution 
has improved, and the pit also produces over 6,000 cubic meters of methane a day 
as tuel for the boilers, conserving about 1,000 tons of coal a year. 


Our nation has a rather large number of wineries, paper manufacturing, fouodstut! 
manufacturing, suyar refining, pharmaceuticals and such Light industries and 
chemical industries. Each day, the amount of dissolvable organic waste water 
released is large. Most of it is low concentration (below 1 percent) wastewater 
which is not rationally utilized and is directly released, causing pollution 
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eVelyWhere. The Guangzhou Energy Lustitute aimed at the problem tf treuliny iow 
concentration wastewater, used the residue liquid of distiller's grains as the 
subject of research for nearly over a year and obtained welcome results. They 

7 


utilized the anaerobic filters of some filling materials. When the concentration 
of the input materials was 9,000 milligrams/liter, the operating load could reach 
7.26 grams COD/day liter, each gram of COD could produce 543 milliliters of gas, 
the gas production rate reached 3.94, the lingering time of the liquid was only 
1.24 days, and the rate of elimination of COD reached 83.8 percent. This achieve- 
ment has established a theoretical basis for the development of methane in our 
aation's towms. At present, this research has already developed from the labora- 
tory stage to the practical demonstration stage of treating wastewater [trom sugar 
refining and paper manufacturing. 


Urban Methane Has Benefits Which Should Not Be Underestimated 


The amount of bioenergy consumed each year in our nation constitutes about 30 per- 
cent to 35 percent of the total energy consumption. Bioenergy resources are very 
rich, but most of the bioenergy has not been utilized well. Some people have 
calculated that its utilization rate is less than 8 percent. In addition, the 


massive amounts of organic waste from industrial production have not been utilized. 
g p 


In the wastewater from paper manufacturing alone, each year the amount released 
throughout the nation contains 4,500,000 tons of organic matter. If this is used 
to produce and extract methane, each year, 1.125 billion cubic meters can be 
obtained. This could generate 1.68 billion kilowatt-hours of electricity, a truly 
attractive figure! 


In some towns where industry is relatively concentrated, combining the treatment 
of pollution with the development of incustrial methane in a big way can produce 
a sizable economic gain. For example: according to statistics compiled by the 
environmental protection department of Shenyang City, the usable portion of organi: 
waste water released by industry each day is over 100,000 tons. If all of it is 
used to produce and extract methane, the amount of energy retrieved each year is 
equivalent to 8,000 to 9,000 tons of standard coal. The city’s human excrement, 
if used to produce methane and for retrieval of energy, are equivalent to over 
60,000 tons of standard coal a year. Anaerobic treatment of organic garbage each 
year can retrieve an amount of energy equivalent to 12,000 tons of standard coal. 
Cilculating at the present domestic level, the city can retrieve an amount of 
energy from organic waste equivalent to over 80,000 tons of standard coal. This 
figure is equivalent to 2 percent of the total energy consumption in Shenyang City 
at present. If the treatment is of international standard, then it is estimated 
that Shenyang City can obtain 10 percent to 15 percent of its energy from mass 
produced methane. 
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Zhijiang’s Applications Fit Local Needs 


Wuhan HUBEI RIBAO in Chinese 4 Oct 81 p 2 


[Arcicle by staff correspondent: "Zhijiang County Produces Methane Quickly and 
Well" | 
[Text] The party committees and government at each level in Zhijiang County have 


taken active and steady steps to focus on this year's construction of methane. 

Up to the end of August, the whole county has already built 4,596 methane pits, 
constituting 76.6 percent of the contracted task for the whole year. The progress 
has been fast and the quality is good. 


An important characteristic of methane construction which has been grasped by the 
leading comrades of the party and the administration of this county is suiting 
measures to local circumstances and providing guidance in separate categories. 

They have divided the whole county iato four categories: the first category 
includes one commune, 49 brigades and 371 production teams that have already 
basically popularized methane. [They will concentrate] mainly on managing and 
using methane well. The second category includes the two communes of Bailizhou 
and Qixingtai, 68 brigades and over 700 production teams that have enthusiastically 
built methane pits. [They will concentrate] mainly on building pits. The third 
category includes localities where original efforts to build methane were hindered. 
[They will concentrate] mainly on repairing unhealthy and abandoned pits. The 
fourth category includes localities that presently have difficulty in capital. 
[They will concentrate] mainly on building model pits. Grasping the work in this 
way has brought out the key points, and leadership, capital, techniques and mate- 
rials can all be rationally arranged. 


During the course of building the pits, this county conscientiously implemented 
the policy of "having the commune members produce methane as the key measure 

with assistance provided by the state and the collective." All farm families that 
build pits are given appropriate assistance in the three aspects of “labor, money 
and foodgrain". This year, the whole county has arranged for an investment of 
500,000 standard working hours, 200,000 yuan in cash, and 200,000 jin of food 
grain, all to be directly subsidized to the families building pits. To ensure 
quality of the pits, they vaid attention to the training of methane technicians. 
Since the beginning of this year, 15 training classes for methane technicians were 
held, and the number of farmer methane technicians participating in trainin, 
totaled 704. Among them, 325 persons passed the examinations and were issued 
technician's certificates. This group of farmer technicians is exercising a back- 
bone function in the building of methane. 
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Methane-Energy Villages Established 
Wuhan HUBEI RIBAO in Chinese 4 Oct 81 p 2 


[Article by staff correspondent: “Hubei Establishes a Group of Methane Energy 
Villages on a Trial Basis"] 


[Text] To explore the experience of using methane gas year round, in January of 
this year, the provinciai methane office and concerned regional and city methane 
offices signed a contract to establish a methane energy village of 3500 tamilies 
on a trial basis. At present, the energy villages are being built. 


The basic requirement in building a methane energy village is that each tamily 
must build two 6 to 8 cubic meter pits. These are connected to the lavatories 

and the pig pens to facilitate management and repair, to rotate the flow and change 
the materials for balanced production of gas, to extend the useful life of the pits, 
and to ensure that the farm families can use methane gas as fuel for cooking three 
meals a day throughout the year. According to this requirement, the province 
provided all necessary support in capital and cement. During the first half of 

the year, some of the methane energy villages have already been built and received 
benefits. The Sixth Production Team of the Baofeng Brigade of Jiufeng Commune in 
the Hongshan Ward of Wuhan City only has 12 families. Each family has built 
double pits, all are being used, and the commune members all say the methane gas 

is good. During the course of establishing the methane energy village, the Sixth 
Production Team of the Liulingiao Brigade of the Oumiao Commune in Xiangyang County 
combined the construction of methane gas with accumulation and production of 
fertilizers and improvement of environmental hygiene. All aspects were designed 
and constructed together. Each farm family built a double methane pit connected 

to the pig pen and the lavatory, and at the same time, a pump water well, a 

flower bed, and a fish culture pond were built. Of the 54 families of the whole 
team, 27 families have already completed the construction task according to plan. 
Commune member masses happily said: "In the past, human excrement and animal 
excrement could be found everywhere, and dirty mud and dirty water flowed every- 
where. Now, every family's courtyard is like a garden. The whole village is as 
clean as a picture.” 
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Safe Use Urged 
Wuhan HUBEI RIBAO in Chinese 4 Oct 81 p 2 
[Article: "Safe Use of Methane" |] 


[Text] 1. Prevent suffocation and poisoning. Methane gas generally contains 60 
percent to 70 percent of methane. Methane itself is a nonpoisonous and easily 
combustible gas, but when its concentration in air reaches 30 percent, it can 
cause people to faint, and when the concentration reaches over 70 percent, it 

can cause death by suffocation because of a lack of oxygen. At the same time, 
methane gas also contains carbon monoxide, hydrogen sulfide, trihydric phosphide 
and such poisonous gases which can easily poison people. Therefore, when 
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extracting large amounts of material or when maintaining the pits, the cover 
should first be removed to expose the entrance and exits for materials for three 
days before people enter the pit. Raw materials with a high content of phos- 
phorus such as vegetable cakes, cottonseed cakes and phosphorous fertilizers 
should not be put into the pit to prevent the production of trihydric phosphide. 


2. Prevent burning. When using methane gas, one must first light the tire, then 
turn on the switch. Whenever a smell of rotten eggs is present inside the house, 
this means there is a leak in the pipes. At this time, the windows and doors 
must immediately be opened and the pipes should be checked and repaired. Never 
light a fire. When maintaining the methane pit, do not carry an open flame into 
the pit. 


3. Prevent explosions in the methane pit. Determining whether a newly built 
methane pit is producing methane gas can only be done by using pipes to conduct 
the gas to lamps or stoves to test the flame. Lighting the mouth of the exit tubes 
or liquid surfaces inside the entrance or exits for materials is prohibited to 
prevent causing the returning flame to set off a blast and damage the methane pit. 
When the pressure in the water column is small and when taking out some manure, 
lighting and using the gas should be temporarily halted, because when a switch 

is turned on at this time, the gas will flow back, leading the flame into the 

pit and thus causing an explosion inside the pit. After completing the methane 
pit, gas pipes or gas regulating pipes must all be opened when adding water, 
adding material, testing water, testing gas or taking out large amounts of mate- 
rials to prevent overly large negative pressure or positive pressure and destruc- 
tion of the pit. 


4. Prevent people and animals from falling into the pits. The entrance and exit 
of the methane pits must be covered with strong materials. 
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Briets 


METHANE GENERATED FROM GARBAGE--The dairy farm in Wenquanzheng in Xianning County 
has fully utilized polluted water, cow dung and urine to produce methane and 
basically solved the problems of fuel for production and for living. This tarm 
is a small farm operated by the town, it now has 6 workers and it raises 11 dairy 
cows. Annual yield of fresh milk amounts to over 60,000 jin. In the past, every- 
day it produced 1,000 jin of polluted water and polluted substances, which was 
allowed to flow everywhere. This was a waste of resources and it seriously 
polluted the environment. Last September, this farm invested 760 yuan under the 
support of concerned departments of the region and built a 2l-cubic meter methane 
pit. During the middle ten days of October, use of the pit began. From then on, 
boiling and disinfecting milk, and cooking and boiling water by the workers have 
all used methane as fuel. Over 3,600 jin of coal can be conserved each year and 
environmental hygiene is greatly improved. [Text] [Wuhan HUBEI RIBAO in Chinese 
4 Oct 81 p 2) 9296 
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METHANE PIT DREGS UTILIZED--The Mianyang county methane experimental station has 
utilized the dregs left over after fermentation of methane ati the end of last 
vear to cultivate mushrooms, and has obtained preliminary results and opened up 

a way tor the comprehensive utilization of methane. Dregs of methane pits are 
the residues of various kinds of organic matter aiter anaerobic termentation and 
ifter production of methane. They contain rich nutritive substances. According 
to measurements, dregs of methane pits generally contain 30 percent to 50 percent 
of organic substances and 5 percent to 9.4 percent of coarse protein, and some 
other minerals and growth stimulants which can satisfy the needs for the growth 
and development of edible fungus. This experimental station utilized dregs from 
methane pits to experimentally cultivate 10 square meters of mushrooms ana 
harvested over 300 jin. The residual dregs after cultivating edible funyus still 
contained 80 percent of organic substances that could be returned to the fields, 
not atfecting the need of tarmland for organic matter. At present, the mushroom 
growing season has arrived. This station is carrying out new experiments. [Text] 
[Wuhan HUBEI RIBAO in Chinese 4 Oct 81 p 2] 9296 





[TUOSHIL COMMUNE METHANE PITS--The Tuoshi Commune of Tianmen County established a 
commune concrete methane pit pretabrication plant to hasten the completion ot 

this year's methane pit construction task and provided materials for tarm families 
and some units directly subordinate to the communes to build methane pits. Such 
materials have been used to build five pits and they are now being used and are 
producing normally. Using this method to build methane pits costs less, the 
period of building the pits is short, the quality is reliable, and ordinary tarm 
families can afford it. Pretabrication of one methane pit of 8 to 10 cubic meters 
requires prefabrication of 80 pieces, 450 jin of cement, 1,300 jin of sand, 2, 300 
jin of stones, and the cost is 40 yuan (not including labor cost). Installation 
and plastering requires another 700 jin of cement. The materials needed to build 
the pits are provided by the plait itself. After the pits are built, they are sold 
for 8&5 yuan each to the users. If the pits leak water and leak gas, the materials 
and labor required to rebuild the pit are all born by the plant. This plant plans 
to produce prefabricated components for 500 pits this year. At present, it has 
accepted the tack of building 200 pits. [Text] [Wuhan HUBEI RIBAO in Chinese 

4 Oct 81 p 2] 9296 

BIOGAS DIGESTERS DEVELOPED--The agricultural machinery plant of Yinjiafu Commune in 
Saunyi County has successfully developed biogas digesters. In recent evaluations 
by the departments concerned, these machines are regarded as beneficial to the 
utilization and development of biogas as an energy source and should be vigorously 
promoted in the entire suburban area. As a new source of energy, biogas is being 
promoted in suburban areas step by step. According to statistics, they are 28,000 
biogas tanks today in suburban communes and brigades. The response of the people 
is that these biogas tanks cannot be stirred and getting the output is a serious 
problem. Since these tanks are filled with great quantitites of methane gas and 
the operator needs to get into the tank to clean out the stuff, the slightest 
slip-up may cause suffocation. There have been a number of deaths in the suburbs 
in recent years. Some commune members were afraid to build biogas tanks because 
of the fear of accidents and some tanks already built were abandoned or de: troyed. 
The output machine built by Yinjiafu Commune agricultural machinery plant nakes 
use of a sewage centrifugal pump and is equipped with a water spray gun. In 
iddition, specially made cutting blades are installed at the intake of the water 
pump and around the edges of the impeller blades for chopping up branches, grass 
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and hard shells and the output is stirred and blended. The entire machine is 
mounted on a combination push-cart and is very flexible and convenient to move 
around. From installing the machine to completing the operation, it takes only 
40 minutes to handle a 10 cubic meter biogas tank. Each production brigade needs 
only one unit for their members to use. [Text] [Beijing BEIJING RIB‘0O in Chinese 
14 Uct 81 p 1] 9698 

. 
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FIRST METHANE-POWERED ENGINE--The Wujin Diesel Engine Plant in Jfangsu Province 
has successfully developed China's first single-fuel 8-kilowatt methane engine. 
The engine is a modification of the popular $195 diesel engine used in today's 
rural villages. At an operating load of 6.5 to 8 kilowatts, one cubic meter ot! 
methane can generate 1.5 kilowatt hours of electricity. Eight kilowatts of power 
can be supplied within the range of certain currencies and frequencies. Our 
research personnel as well as Japanese and other foreign experts believe that this 
nethane-powered engine, set up as an 8-kilowatt power station using new eneryy 
resources, will mean a bight future for rural villages. Puiciiase orders have 
been placed by such nations as Madagascar, the United States and Australia. [Text] 
{Beijing GUANGMING RIBAO in Chinese 4 Jan 82 p 1] 
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SOLAR, WIND, GEOTHERMAL FOWER DEVELOPING 
Research in Suzhou 
Chongqing XIN NENG YUAN [NEW "NERGt SOURCES] Vol 3, No 5, 5 Oct 81 pp 35-36 


[Article compiled from "Research Report Abstract" provided hy Suzhou Municipal 
Research Institute for Energy Conservation Equipment and Suzhou Soluir Energy 
Equipment Plant, May 1981: "Solar Energy Equipment Research in Suzinou News in 
Brief" ] 


[Text] The China Solar Energy Society is now organizing its 1981 annual meeting 
and various units are preparing to submit research reports and data to the confer- 
ence. Four reports have been submitted by the Suzhou Municipal Research Institute 
for Energy Conservation Equipment and the Siuzhou Solar Energy Equipment Plant: 


1. Design investigation of the STR 79-R box type planar solar collector (co- 
authored by Yao Maohong [1202 5399 3163] and Chen Jiaying [7115 0163 5391]). 


This report gives a general introduction to the low-temperature, high-efficiency 
collector and its construction, hea’ transfer mechanism, thermal equilibrium 
analysis, performance characteristics and technical features. Several solar hot 
water heater systems built around this type of solar collector are also recommended 
in the report. tThe absorber of this solar collector is a thin-walled box.  In- 
stead of being soldered, the top and bottom covers are attached using a unique 
joining and sealing technique that eliminates the potential corrosion problems 

left by the solder flux. More importantly, the water path within the absorber 
makes use of a planar integrated collector tube and upper and lower coupling tubes. 
This structure allows the maximum heat transfer, is easy to manufacture and con- 
venient for industrial operation. The case of the collector is made of tiberboard 
material which is immune tc rainwater corrosion, extends the useful life of the 
collector and greatly reduces the cost as compared to iron case units. These 
collectors are now being mass-produced. 


2. Fixed temperature water outlet control in heat retaining hot water heating 
system (authored by Yang Zhenhuan [2799 7201 3883] and Wang Sumin [3769 5695 3046}). 


In a planar solar collector, the plates are arranged in series, in parallel, or in 
a combination of the two. Combined with a circulation water tank, this constitutes 
a solar powered hot water heating system. In general, 10 collectors are used as a 
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unit which has 15 square meters of area. In Type 1 through Type 4 solar radiation 
resource areas with 6 hours of sunlight or more, each square meter of collectin; 
area may produce 100 kilograms of 40-65°C hot water per day. However, since thi 
system has a large number of pipes aid hence a large heat dissipation area, Cle 
heat loss is correspondingly high. If a heat-retaining fixed temperature water 
outlet scheme is used, investments on the pipes will be cut down and the circul 
tion water tank and the compensator water tank can be eliminated. This will raise 
the thermal efficiency of the system and increase the amount of hot water produced. 
The heat-retaining water system may either use a single unit of collector or many 
units; the greater the collecting area, the more pronounced are its advantages. 

In this system, a temperature activated mercury switch controls the lower limit ot! 
the temperature, either 40°C or 50°C, and the corresponding upper limits are 50°C 
and 60 C. It the 50-60°C range is selected, then, when the temperature at the 
sensing point reaches 60°C, the drive system consisting of the temperature actli- 
vated mercury switch and a self-locking circuit wil’ open a svlenoid valve and 
torce the System to "et out hot water while cold water is supplemented through an 
inlet at the bottom of the collector. When the temperature at the sensing point 
drops below 50°C, the drive system closes the solenoid valve and the system gvoes 
back to heat-retaining mode. In addition, a time control is also included in the 
control circuit so that the system has both temperature control and tise control. 
The water outlet system can also be operated manually at dusk to drain all the hot 
water in the collector at a temperature above the sensing point into the hot water 
storage tank. The sale price of this temperature contro! device is 150 yuan, 
which is 70 yuan lower than the price of the original fixed temperature water out- 
let controller. 


3. Application of gravitational heat pipe in soiar hot water heater (authored by 
Yao Maohong [1202 5399 3163], Wang Ronghua [3769 2837 5478] and Chen Jiaying j/i1> 
0163 5391]). 


This report is a general introduction to a planar heat pipe solar powered hot 
water heater and its construction, heat transfer mechanism, whole-day thermal! 
efficiency and cost analysis. Performances of a heat pipe collector and an ordi- 
nary planar collector are also compared in this report. The heat pipe solar hot 
water heater consists of planar gravitational heat pipe solar collectors and a 
supported water storage tank. This type of solar hot water heater is unattected 
by treezing and can operate between -70°C and +70°C. It is immune to atmospheric 
pollution and corrosion and has a high whole-day thermal efficiency. Compared to 
ther solar collectors of equal output power, it requires less surface area. 


4. Study of modular solar drying box (authored by Yao Maohong [1202 5399 3163], 
Wang Ronghua {3769 27837 5478] and Chen Jiaying [7115 0163 5391]). 


This report describes the performance, advantages and disadvantages of stepped 
plate collector, double flow perforated plate collector and layered metallic mesh 
collector. The structure, thermal property, drying efficiency, cost analysis, and 
applicable range of a modular sclar drying box are studied. The body structure of 
this drying box is that of a passive solar house. The five faces are connected 
with cotter type hinges and can be dissembled in transportation and assembled at 
the site. An air collector with 1.5 square meters of collecting area is also 
installed on the south wall to blow hot air into the box. An air displacement 
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natural convection drying system is used and requires no external e€ure fy source. 
The outer cases of the drying box and the air colles tor are made of rectunvul.il 


timber splints and fiberboards. The inner and outer surfaces it 
2608 and 191 resin to prevent fr i1inwater damage and warping . [The volume yt tl 
drying box is 3-4 cubic meters. 


YOYS 
CSO: 4006/159 


Growth in Beijing 
Beijing GUANGMING RIBAO in Chinese 3 Nov 81 p 2 


[Text] In the last tew years, solar powered hot water heater has had tast 
development in Beijing. There is a variety cf models and the cotal light 
collecting area has reached 50,000 square meters, close to one 
light collecting area in China. Each square meter kKilogr..as 
40-60°C hot water per day. If they are used 6-7 months out of the vear. each 
square meter will save 200-300 kilograms of coal. 
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Photograph captions (see page 103 for photos): 


(1) Solar hot water heaters installed on the new dormitory building of the 
Ministry of Foreign Trade by Beijing Municipal Architecture Design Institut: 
and Beijing Municipal Solar Energy Institute have received good comment 
from their users. 


(2) Rotating parabolic focusing type hot water heater developed jointly by Beijing 


Institute of Control Engineering and Beijing Daxing County Science Committee. , 
(3) The 300-square-meter solar hot water heater installed at the moving and 


storage company of Xinhua Bookstore provides bath water for almost 1000 
employees in 3 units. 
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Solar Bath House 
Shijiazhuang HEBEI RIBAO in Chinese 24 Oct 51 p 1 


‘Text] Beizhongma Commune in Zhao County has built a large-scale solar energy 
bath house and put it into operation. The bath house is equipped with dressing 
rooms, showers and tubs and is capable of accommodating more than 100 persons. 
In the past, the commune members had to go to the county seat, a round trip of 


more than 100 li, if they wanted to take a hot bath. Now they do not have to leave 


the village in order to enjoy a hot bath. The picture shows the external view of 
the new bath house. 





iPhoto by reporter Li Yuzhang [2621 3768 4545) 
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China's Largest Wind-powered Generator 


Taiyuan SHANXi RIBAO in Chinese 5 Nov 81 p 3 


[Text] China's largest wind-powered generator--the 20-kilowatt Model FD17 wind- 
powered generator--was recently developed by the Heilongjiang Institute of Mechani- 
cal Engineering. This wind-powered generator is equipped with an automatic speed 
governor system. It can be used in extremely cold areas and provides a new solu- 


tion for electric supply to people living and working in remote rural and pastoral 
areas. 





[Photo by Fan Huichen [5400 1920 3819], correspondent of XINHUA News Agency ] 


The FD17 Wind-powered Generator 
Taiyuan SHANXI RIBAO in Chinese 7 Nov 81 p 4 


[Text] After almost 2 years of testing, China's largest (20 kilowatt) wind- 
powered generator will soon be transported to the Hulun Buir grassland to be 
installed and used. The wind-powered generating set measures 14 meters tall and 
consists of tower frame, platform, revolve, wind wheel, governor, gear box, 
locking mechanism, generator, direction control and electric control system. 
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When the wind speed is greater than 3.5 meters per second, the wind wheel can be 
Started to generate electricity. It is capable of normal operation even in the 
extreme cold of -50°C. According to the wind energy resource data from the Hulun 
Buir grassland, this generator can produce 30,000 to 50,000 kilowatt-hours of elec- 
tricity per year and can satisfy the electric needs in rice processing, wheat 
grinding, sheep shearing, dairy processing and daily lighting of a medium-sized 


commune. 





[Shown here with different tower and blade configuration] 
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Experimental Windmills Generate Power 
Beijing XLANDAIHUA [MODERNIZATLON] Vol 3, No 12, 16 Dec 81 pp 12-13 


[Article by Wang Yetao (3769 0673 3325), Department of Electrical Engineering, 
Qinghua University: "Another Upsurge in Generating Electricity From Wind Power" ] 


[Excerpt] According to preliminary calculations, China's wind power reserves are 
close to 1 billion kilowatts, or 20 times the power generation capacity of the 
entire world. Given the world's present energy crisis, the development and use of 
this enormous source of power to generate electricity should be our top priority. 
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Chinese designed and developed experimental wind-powered generators have been 
installed on Lishan Island, Zhejiang Province, and near the Badaling wind-powered 
generator experimental station in Beijing. The 6-meter-diameter vertical blades 
generate 4-6 kilowatts by means of an asynchronous motor. 


CSO: 4006/212 


Electricity for Lhasa Through Geothermal Resources 


Shanghai JIEFANG RIBAO in Chinese 25 Dec 81 p 1 
[Article: "Yesterday Evening the Yangbajain Power Station Fed Electricity to Lhasa" | 


[Text] This country's first power station using geothermal steam for generation, 
Lhasa's Yangbajain Experimental Geothermal Station, began to supply electricity 
to Lhasa yesterday (24 December). The "glorious geothermal station” has added a 
new energy resource to the ancient city on the snowbound plateau. 


The Tibetan plateau lacks coal and petroleum, and in all the agricultural villages 
and grazing areas the main fuel for the people's production and daily life is cow 
manure and turf. Many industrial enterprises in the cities rely primarily on wood. 
Recently, Comrade Hu Yaobang pointed out to the comrades in Xizang, "Solving the 
energy problem is a top priority matter in fundamentally imroving Xizang's economic 
situation.” Geological prospecting data indicate that Xizang is particularly well 
endowed with geothermal, hydroelectric, solar and wind energy resources. Of these, 
geothermal resources are particularly rich: hot springs have already been 
discovered in more than 600 locations and the area is one of the country's main 
high-temperature geothermal regions with energy production capability, so that there 
is extensive potential for development. 
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Che Yangbajain geothermal power station is located in a mountain-enclosed valley 
90 kilometers west of Lhasa where the geothermal field has an area of 15 square 
kKilomet+:rs and is located 100-200 meters below the surface. The heat reservoir 
temperature is as high as 170 C or more. When viewed from a distance, the field 
is covered by a hot mist, and occasionally mushroom-like puffs of steam arise from 
it. Since 1975, scientists and technicians from all parts of the country have 
carried out geological exploration work here, have drilled 26 steam wells and have 
gained experience and worked out techniques in drilling and investigation of high- 
temperature geothermal wells. The first 1O00-kW generator unit was completed in 
October 1977, and this November a second generator unit with a capacity of 3,000 kW 
was also completed. The high-voltage transmission line from Yangbajain to Lhasa 
has also been completed. The geothermal station will improve the Lhasa area's 
electrical supply and impart new vitality to the natioual industries and the 
people's daily lives here. 


Instaliation of the third generating unit is now proceeding at an intense pace. 
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Tianjin Taps Underground Hot Water 
Beijing XINHUA in English 0237 GMT 18 Nov 8l 


[Text] Tianjin, 28 Nov (XINHUA)--In China's quest for energy, a reserve of 192 
hundred million cubic meters of underground thermal water over 700 square kilome- 
ters has been initially explored in Tianjin, a north China industrial base. 


Experts say it can last 192 years at a drilling rate of one hundred million cubic 
meters of water per year if it is properly pumped back into the subterranean layers. 


A total of 391 such wells have been opened up, of which 259 are in use. The water 
is between 60-96 degrees centigrade in the deep layers and 30-53 degrees centigrade 
in the shallower ones. 


In 1979 alone, the city has drilled 48 million tons of hot water for industrial, 
agricultural and welfare purposes. 


The Tianjin woolen fabrics mill uses 50-degree water in its finishing, bleaching 
and dyeing processes, which means a saving of 2,780 tons of coal and 18,000 kW. 
The hot water is being also used in the papermaking, timber, chemical and food 
industries. 


The Tianjin guesthouse makes use of 42-degree hot water for bathing and central 
heating. The Tianjin No. 4 foodstuff factory and the Tianjin Club are using it 
for similar purposes. 


Zhangdaokou production brigade on the outskirt.. of the city uses the hot water to 
irrigate vegetables in its hot houses. Its ar.ual output value amounts to well 
over 10,000 yuan. Plans are being made to grow mushrooms and flowers. 
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Briefs 


SOLAR ENERGY SPACE HEATING--Use of solar energy for heating of high-rise units his 
been successfully tried in Shijiazhuang. A number of solar homes which utilize 
solar energy for heating have been successfully built in China. There are 15 such 
homes today. These homes are so-called passive solar homes which use the building 
itself as the solar energy collector and for storage. Since the first small-scale 
experimental home was successfully constructed in Mingin Xian, Gansu Province, in 
1977, the same principle has been widely applied to buildings including residential 
houses and office buildings. The series of solar homes were built in a number of 
areas, including metropolitan areas such as Beijing, Tianjin and Shengyang and in 
villages and grazing grounds of autonomous districts in a number of provinces such 
as Gansu, Qinghai and Tibet. In December last year, the city of Shijiazhuang 
successfully experimented with the solar energy heating of high-rise units con- 
sisting of five-story residential buildings. This achievement is significant not 
only in view of energy conservation and urban pollution abatement but also in 
improving the quality of people's lives. [Text] [Shijiazhuang HEBEI RIBAO in 
Chinese 24 Oct 81 p 3] 9113 


SOLAR ENERGY WATER HEATER--According to data gathered by the China Solar Energy 
Society, there are more than 100,000 square meters of solar energy water heaters 
being used in China today; each square meter of such heaters is capable of saving 
200-300 jins of coal a year. A conference was held in Hangzhou in early October 

by this society. According to their data, Daxing County in the suburbs of Beijing 
is the site where China's first demonstration new energy village is located. 
Countywide, the solar energy water heaters which have already been built can pro- 
vide hot bath water for 15,000 persons every day. More than 130 member families of 
Liuminying Brigade in this county have built their own solar energy bathrooms. The 
"sun city'"--Lhasa--on the Tibetan plateau has solar energy water heaters of more 
than 1,000 square meters in total area, providing hot water for both bathrooms and 
barber shops. The science commission of the autonomous district has further 
developed a type of portable water heater which is capable of boiling 10 pounds of 
water in 40 minutes. This unit can be carried to the field or used by families liv- 
ing on grazing land. Today, there are more than 30 plants in 15 provinces and 
cities in China manufacturing various types of solar energy water heaters with an 
annual yield reaching 50,000 square meters. A number of different types of 

simple closed type [menshaishi 1899 2488 1709] household solar energy water heaters 
have been successfully developed and manufactured in recent years in a number of 
areas, including Shanghai, Beijing, Hebei and Henan. [Text] [Shijiazhuang HEBEI 
RIBAO in Chinese 24 Oct 81 p 3] 91). 


SOLAR ENERGY OVENS--Utilization of solar energy ovens has tast become one of the new 
ways of combatting the fuel shortage problem in the rural villages in China. Ila the 
remote villages and grazing grounds of the Huabei and Xibei areas, the solar energy 
oven is affectionately called “convenience oven" or “treasure oven" and is often 
included as part of the dowry of a bride. According to statistics of the China 
Solar Energy Society, there are more than 10,000 solar energy ovens being used in 
villages today all over China. The commune members who utilize thee solar energy 
ovens are widely distributed over more than 20 provinces, cities and autonomoud dis- 
tricts. The popular solar energy oven is present in three types: the box type, the 
focusing type and the solar boilers. The focusing type solar oven is most suitable 
for cooking purposes and so is most popular in villages. [Text] [Shijiazhuang 
HEBEI RIBAO in Chinese 24 Oct 81 p 3] 9113 


CSO: 4006/114 
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PEAT FORMATION, DISTRIBUTION IN CHINA SURVEYED 


Beijing DILI XUEBAO [ACTA GEOGRAPHICA SINICA] in Chinese Vol 36, No 3, 1981 
pp 237-252 


[Article by Chai Xiu [2693 1485], Peat Bog Research Laboratory, Department of 
Geography, Dongbei Normal University: "A Preliminary Investigation of the 
Formation and Patterns of Distribution of Peat in China"*j 


[Text] Peat consists of fully or p. rtly decomposed organic debris (primarily plant 
debris) accumulated over long periods. Peat currently accumulating in bogs is 
called “exposed peat," and the areas are present-day peat bogs; but if the bog has 
already disappeared and the peat has become buried, it is called “buried peat." 


Peat has a wide range of uses and is a valuable natural energy resource. This 
article, written on the basis of many years’ investigation by classes in the subject 
and by the author's laboratory, presents a preliminary synthesis and analysis of the 
data; corrections are invited. 


LI. Conditions of Peat Formation in This Country 


The formation and accumulation of peat result from a combination of natural factors, 
particularly moisture and temperature conditions, because moisture and heat not 
only determine the type and the amount of growth of plants, but also govern the 
degree of decomposition after the plants have died. The main factors affecting 
moisture and heat are climate, geology, topography and regional hydrologic charac- 
teristics, and an analysis based on these factors and present-day world peat 
distribution patterns indicates that the regions most favorable to a formation and 
accumulation of peat are frigid and temperate zones, wet temperate areas and 
tropical rain forests. But among individual regions, areas of recent structural 
movement and slow subsidence, areas affected by Quaternary glaciation, areas of 
permafrost or subsurface water overflow, and areas of change in seacoasts, rivers 
and lakes all produce bogs and are excellent areas for peat accumulation. 





* 
Comrades Zu Wenchen and Wang Guizhi provided assistance during the writing of this 


article, Comrades Gao Fengqi, Lang Huiqing, Li Zhen, Zong Jinyue, Zhang Zeyou, Jin 
Shuren, Chen Shuyun and Li Handing made useful comments in the manuscript staze, 
and Comrades Sun Lihua and Tan Chunying prepared the figures; the author takes this 
opportunity to express his thanks. 
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Most of this country's peat was formed since the Holocene. Because of our country's 
great extent and the yreat variety of natural conditions, there have been consider- 
*ble variatiuns in the peat formation conditions in various areas over time. 


On the national scale, the only areas which have had peat bogs continuously for the 
last 10,000 years are the northeastern frigid and temperate zones, the moist area 
of the middle temporate zone, and the moist-to-arid high-altitude frigid zones of 
the Qinghai-Tibet Plateau and the northwestern mountainous regions. These regions’ 
common feature which is favorable to the development of peat bogs is a warm or 
cold, moist climate, sufficient water from melting of ice and snow, a long period 
of soil freezing or a permafrost layer, extensive Quaternary glacial topography, 
and a dissected and weak land surface with poor drainage. Thus the climatic tluc- 
tuations throughout the Holocene resulted in some variability in the intensity of 
peat accumulation. 


The areas which have had conditions untavor to peat formation since the Holocene 
are the northwestern arid zone, the loess plateau, cold deserts above 5,000 meters, 
and high mountain valleys. 


In the remaining large area, with the exception of isolated locations which have 
present-day peat bogs, in the area between 1 and 30 meters below the surtace there 
is generally a l- to 3-meter stratum of buried peat or rotted wood, indicating 
that in the past this extensive area frequently had an environment favorable to 
the formation of peat. Geological data for the Quarternary and peat pollen and 
analysis indicate a situation as described below. 


The early Holocene (Qi) 10,000 to 7,500 years ago) was a period when warming began 


following the most recent ice age (the Tali giaciation), with worldwide encroach- 
ment by the seas. In North China the average annual temperature was 2-3° lower 
than at present and the humidity was greater. The advance of the seas brought 
most of the North China plain and the coastal area with an elevation of 10 meters 
or less under water, and there was some flooding of valleys on the southeastern 
coast, resulting in a warm, moist coastal climate, decreased erosion capabilities 
of the rivers, and a rise in the water table, producing favorable conditions tor 
peat formation in the coastal regions of the time. 


[The middle Holocene (97, 7,500 to 2,500 years ago) was a period of worldwide 
warming in which the average temperature was 2-3° higher than at present; the 
lower Yellow River valley was warm and humid, with the temperature increasing south- 
ward, producing the most favorable peat formation period in for the whole region. 
But by 5,000 years ago, north China's climate began to be colder and drier, and a 
retreat of the seas began; the sea level fell by about 2-5 meters in the northern 
part of the country and even more in the south, while at the same time the large 
rivers began to carry large quantities of silt, which accumulated rapidly, so that 
the river mouths continuously moved outward, forming an extensive coastal plain, 
and creating excellent conditions for the development of bogs and the accumulation 
of peat. But there were great changes in the courses of the Yellow River and the 
Huai, their silt content increased and alluviation proceeded rapidly, so that the 
central Yellow River-Huai River plain lacked stable peat formation conditions. 
This was the peak period of peat formation and accumulation in most of the other 
areas. In the late Holocene (Q? 2,500 years ago up to the present) there were a 
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good many clim:tic fluctuations; 2,000 years ago north China's climate was still 
rather warm and moist, while 1,500 years ago it became colder and drier, until by 
the Southern Song Dynasty the average temperature of the middle and lower Yangtze 


valley was 1-2° 


lower than at present and the Suzhou-Hangzhou area had ice and 


snow in winter, creating favorabic peat formation conditions; but the cold and 


dryness of north China were not tavorable for peat formation. 
recent structural movements on the southeastern coast, 


Because of abnormal 


the sea level rose consider- 


ably, and the climate was generally as it is today, so that favorable peat formation 
Only in the low coastal plain were there some areas with 


conditions were lacking. 
favorable conditions. 
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Geologic period 

Peat samples 

Annual range of temperature change worldwide 
Annual change of sea level world wide 
Representative sample site 
Determining factor 

Surface elevation 

Depth of occurrence of peat stratum 
Carbon-14 age 

Late Holocene 

Xiaji, Zhangpu, Fujian 

Lagoon flooding area 
Approximately 

Upper level peat 

Wanweidao, Dongxing, Guangxi 
Flooding area between sand bars 
Mid level peat 

Xinlidun, beach area 

Upper leve) peat 

Xiaojiahe, beach area 

Ancient river course 
Bangshantang, Longhai, Fujian 
Lagoon flooding area 

Middle level peat 

Qianshanyang, Wujiang 

Lagoon flooding area 

Lisi Brigade, Lili Commune, Wujiang County 
Lagoon flooding area 
Lingnancun, Weiting, Wu County 
Gully type 

Lingnancun, Weiting, Wu County 
Xinjian Commune, Yixing County 
Upper level peat 

Zhanglicun, beach area 

Lake shore flooding area 

Middle level peat 

Lunying, Qinghe, beach area 
Early Holocene 

Xiaojiahe, beach area 
Sitangkou, Jinghai 

River shore flooding area 
Zhaojiabao, Huanghua County 
Lagoon flooding type 

Middle level peat 

Zhaojiabao, Huanghua 

Lagoon flooding area 
Gaolizhang, beach area 

Gully type 

Lower section of peat 
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a. Relationship between seashore movement and peat formation 

b. Surface of ocean 

c. Flooding area between sand bars, lagoons, river banks, old river courses 
d. Marine terraces, gully region 


ll. Types and Characteristics of Peat in this Country 


Because of differences in the environment of peat formation and differences in the 
stage of development and the period of its formation, there are great differences 
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in the types and characteristics of peat. Accordingly, establishing a scientific 
peat classification system is important from a practical as well as a theoretical 
standpoint. 


A. Categorization of Peats 


A wide variety of peat classification systems, based on different scientific cri- 
teria and different practical aims, have veen established by scientists in this 
country and abroad. The first classification is generally based on the stage of 
development of peat, classifying it as low-moor, middle-moor (transitional) or 
high-moor peat. 


The main basis for this analysis is that if the surface is low and level during peat 
formation and there are numerous watercourses, low-moor peat is formed, while if 
there is uplifting during the process and water comes from precipitation, the result 
is high-moor peat; the intermediate type is middle-moor peat. The basis for 
inalysis is ash content, pH and vegetation types. The next stage of classification 
is based on the main type of plant detritus forming the peat; the peat types are 
named in terms of the predominant type of plant detritus. Peats containing more 
than 50 percent of one plant family have simple names, while those that contain 

less than 50 percent but more than 30 percent of one family are given a compound 
name. The third classification level should be based on the degree of decomposi- 
tion of the peat, because this reflects changes in the accumulation environment 

and the degree of change in the nature and characteristics of the peat under bio- 
chemical influences. Accordingly, these peats are classified as highly decomposed 
(degree of decomposition greater than 40 percent), moderately decomposed (deyree 

of decomposition 20-40 percent), and slightly decomposed (degree of decomposition 
less than 20 percent). 


On the basis of the above principles and analyses and of available peat samples 
from throughout the country, this country's peat is classified into three large 
categories and 14 types (see Table 1); each type is also divided into highly 
decomposed, moderately decomposed and slightly decomposed. 


Table l. 
Type Variety 


Low-moor peat Carex peat 

Phragmitex peat 
Carex-phragmitex peat 
Cobrisia-carex peat 
Carex-glyceria peat 
Alnus-carex peat 
Salix-carex peat 
Larix-carex peat 


Middle-moor peat Carex-sphagnum peat 
Larix-carex-sphagnum peat 
Cowberry-sphagnum peat 
Larix-ledum-sphagnum peat 


High-moor peat Ledum-sphagnum peat 
Sphagnum peat 
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B. Characteristics of the Different Types of Peat 


1. Low-moor peat (nutrient-rich peat) bogs occur widely in our country, cover a 
large area and contain large quantities of peat; many large peat pits are in this 
category. Carex peats are the most numerous type, followed by carex-phragmitex 

and phragmitex peats, while cobrizia-carex and carex-glyceria peats occur primarily 
in high-altitude cold regions such as the Qinghai-Tibet Plateau; the other types 
occur mostly in mountain valleys. 


The main types of plant detritus in peats of this family include primarily Creax, 
but also Phragmitex communis, Cobrizia, Equisetum, Glycerium, Menianthes triolata 
and Deyeuxia among the herbaceous plants; tree and shrub detritus includes Larix, 
Pinus, Betula, Abies, Salix, Alnus and the like. 


Low-moor peat in this country has a rather high ash content and a rather low organic 
matter content. The ash content is highest in buried peat. The crude ash content 
of exposed peat is generally 25-40 percent and the net ash content 6-15 percent; the 
crude ash content of buried peat generally is over 35 percent and even as high as 

60 percent, while the net ash content is low. Because of differences in the time 
and place of formation, there are marked differences in ash and nutrient composi- 
tion. For example, calcium (CaO) and iron (Fe 703) are evtremely variable, in the 
Lesser and Greater Xingan Mountains and the Changbai Mountains, owing to extensive 
occurrence of granite and basalt there is little calcium, only about | percent, 

and iron content is only about 2 percent; but in semiarid areas or those with 

large quantities of limestone, the calcium and iron content is very high. For 
example, in peat from the Ruoergai region the calcium content is as high as 5 per- 
cent or even 10 percent, while iron content ranges from 7 to 12 percent; obviously 
the lithology and water supply in these regions have an indirect relevance. In 
addition, because peats from most of the eastern plain were formed relatively long 
ago, the low-moor peats in particular frequently have ash contents higher than 45 
percent. 


The degree of decomposition is generally proportional to the ash content. Peats 
from cold, moist areas of the northeast have a relatively low ash content and are 
only slightly decomposed, while intermediate or highly decomposed peats have the 
highest ash content. High-ash peats from areas with relatively high temperatures 
and insufficient moisture are mostly peats with a high or medium degree of decompo- 
sition. The degree of decomposition is also correlated with the nature of the 
plant detritus in the peat; under given natural conditions, some plant detritus 
decomposes easily while other types decompose slowly. For example, stalks of 
Menyanthes triolata may be 75 percent decomposed within a year, while Stachys aspera 
may be only 5 to 10 percent decomposed. Because low-moor peat in our country has 
relatively high ash content and a high degree of decomposition, the water content 
is rather low, generally only 70-80 percent, while the water content of buried peat 
is generally less than 40 percent. The pH is frequently neutral or slightly 
acidic, but it may be basic in a few cases. 


The humic acid content is usually 20-30 percent, while some peats in an intermediate 
stage of decomposition have a higher carbon content, up to 30-40 percent. Because 
buried peats or peats from arid regions have a high ash content and a high degree 

of decomposition, the humic acid content is rather low, generally below 20 percent. 
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In addition, the degree of decomposition is very closely related to the composi- 
tion of the detritus; for example, when woody detritus is more frequent, humic 
acid content may exceed 50 percent, while in mossy peats it may be less than 20 
percent. 


2. High-moor peats (nutrient-poor peats) occur sparsely in our country, cover a 
small area and account for small reserves, but they do occur in some high-altitude, 
cold, moist mountain regions. The only types that have been discovered thus far 
are sphagnum peat and ledum-sphagnum peat. High-moor peat bogs are atypical in 

our country. The high-moor peat bogs in the Greater and Lesser Xing'an mountains 
and the Changbai Mountains do not show marked surface convexity, and the peat 
layers are rather thin, not exceeding 2.5 meters and mostly less than 1 meter, and 
in some cases the peat has not gone through a low-moor stage, but has formed 
directly into high-moor peat in permafrost soil; this type of peat is rather com- 
mon in the A‘ershan and l'ersi regions in the Greater Xing‘an Mountains. 


The main plant detritus occurring in high-moor peat in this country is sphagnua, 
followed by Podytrichium, while tree detritus includes Larix and shrubs include 
Ledum and Vaccinium. There are as also some herb residues such as Carex and 

small quantities of Gossypium cyperaceae{?j. High-moor peat has a high organic 
content, generally 80-90 percent or more, and a very low ash content. For the most 
part it is only slightly decomposed, generally not more than 20 percent, and the 
water content is high, generally 80-90 percent. It is usually acidic, with a pH 

of 3.5-5.5. The humic acid content seldom reaches 15 percent; xanthohumic acids 
are most numerous, accounting for about half of total humic acids. 


3. Middle-moor peat (medium-nutrient or transitional peat) is also uncommon in 
our country, being limited to cold, moist districts of the northeast; it covers a 
small area and includes only limited reserves. The m st common types are larix- 
carex-sphagnum peat and latrix-ledum-sphagnum peat, while carex-sphagnum and 
larix-ledum-sphagnum types are also fairly common. The other characteristics of 
this type of peat are transitional in nature. 


An idealized presentation of the characteristics of these peat types is given in 
Table 2. 
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[Key to Table 2 on p 118] 


Peat type 

Degree of decomposition 
Orgenic matter 

Crude ash content 

Net ash content 
Nutrients 

Ash content 

Humic acids 

Carbon content 

Sample location 

Terrain location 

Total 

Melanohumic acid 
Xanthohumic acid 

Type 

Variety 

Low-moor peat 
Carex-phragmitex 
Jinchuan, Huinan, Jilin 
Lake basin flooding area (exposed 
Alnus-carex 

Xinglong, Fusong, Jilin 
Lava tableland (exposed) 
Carex 

Weqili, Ruoergai, Sichuan 
Broad valley (exposed) 


Carex-phragmitex 

Duotaobuhao, Nei Monggol 

Rear edge of terrace (buried) 
Carex 

Pubei, Guangxi 

Gully (buried) 

Carex 

Zhenzhuwan (Pearl Bay), Xialu, Guangdong 
Gully (buried) 

Carex 

Qinyuan, Liaoning 

River bank flooding area (buried) 
High-moor peat 

Ledum-sphagnum 

Honggi Forest Area, Heilongjiang 
River bank flooding area (exposed) 
Sphagnum 

Aershan, Nei Monggol 

Lava tableland (exposed) 
Middle-moor peat 

Carex-sphagnum 

Huangnihezi, Dunhua, Jilin 

River bank flooding area (exposed) 
Larix-carex-sphagnum 

Songhuajiang, Fusong, Jilin 

Rear edge of terrace 
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III. Distribution and Regional Classification of Peat in This Country 
A. Overall Distribution and Classification into Regions 


Peat is very unevenly distributed over the country, generally occurring more in 

the north than in the south and being less common with increasing distance from the 
sea. Exposed peat generally occurs in mountains and plateaus, especially in the 
northern part of the northeast and the mountain and hill areas of the east, and 

in the Three Rivers plain. These areas account for more than half of the country's 
total peat resources; behind them comes the Qinghai-Tibet Plateau, accounting for 
19 percent of the country's peat reserves. Buried peat occurs extensively in the 
eastern alluvial plain, accounting for about 11 percent of peat reserves. There 
are only a few other peat areas, and peat occurs only sporadically in them. 
Analyses and estimates based on incomplete data indicate that the total peat area 
nationwide is about 4.159 million hectares, or 0.43 percent of the total surface 
area of the country. Total peat reserves are estimated as 27.02 billion tons (air- 
dried weight) with exposed peat accounting for 80 percent and buried peat for 20 
percent of the total. 


Six peat distribution regions can be distinguished on the basis of the primary 


peat formation factors; each of these regions can be divided into subregions in 
terms of certain natural features and the abundance of the peat (see Fig. 2). 
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Fig. China's peat regions 

Key: 

a. Exposed peat d. Fairly abundant g. Extremely uncommon 

b. Buried peat e. Relatively sparse h. Kilometers 

c. Abundant f. Sparse j.- South sea islands 

Le Northeastern cold moist zone, middle temperate zone exposed peat region 

I,. Abundant peat region of Greater and Lesser Xing'an Mountains 

I>. Abundant peat region of Three Rivers Plain 

I3. Relatively abundant peat region of Changbai Mountains 

I, Relatively scarce peat region of eastern edge of Inner Mongolian plateau 

Il. Qinghai-Tibet plateau semimoist high-altitude cold climate exposed peat region 

III. Exposed peat region of the moist-arid high altitude cold northern border 
mountains 

Ill, Relatively sparse peat region of Tianshan Mountains and foothills 

Ill, Sparse peat region of Aertai Range 

IV. Eastern alluvial plain buried peat region 

[V,. Relatively abundant peat region of the coast and middle and lower Yangtze 

IV>. Relatively sparse peat region of Yan and Taihang range foothills 

IV3. Sparse peat region of Song-Liao plain 

V. Buried peat region of central and south China hills and coastal area 

Vi Relatively abundant peat region of southeast coast 

V» Relatively sparse region of southeastern hills 

V,.. Sparse peat region of south China mountains. 

ve. Southwestern plateau and basin buried peat area 

VI,. Relatively rich peat area of Yunnan and Guizhou plateaus 

VI,. Sparse peat area of Sichuan Basin 
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At present there is great variation in the amount of investigation that has been 
carried out on the various peat regions, and hard exploration data are also limited. 
Using various types of data, consideration of natural factors, and analysis and 
rough computations on 100,000:1 and 200,000:1 maps, we have made rough estimates ot 


the peat reserves in the various peat regions, as shown in Table 3. 



































Table 3. Area and reserves of peat in various regions 
a + &# BERG eA dD! *# &£ (& *®) c 
_-* a : ) | oa wi 
2 2g" | a & itt a ep &@ @™ & © 
; | mso | 3.1 217.1 153.2 2.5 155.7- 
Ul 94.0 = 94.0 51.0 _ $1.7 
It! 36.0 1.5 37.5 11.3 0.5 11.8 
Iv 0.9 38.0 38.9 0.5 29.8 30.3 
Vv 0.7 9.2 9.9 0.3 6.5 6.8 
v1 2.1 16.4 18.5 1.2 13.4 14.6 
Je # 347.7 68.2 415.9 | 217.5 | $2.7 270.2 
Key 
a. Region f. Total 
b. Area of occurrence (10,000 hectares) g. Exposed 
c. Reserve (100 million tons) h. Buried 
d. Exposed i. Total 
e. Buried j.- Total 


Characteristics of Peat from the Various Regions 


l. The northeastern cold moist zone and middle temperate zone exposed peat region. 
This region is located mostJy between north latitudes 42° and 53° and includes the 
Greater and Lesser Xing'an Ranges, the Changbai Range and their piedmont areas and 
the Three Rivers plain, as well as the eastern edge of the Inner Mongolian plain, 
and is the part of the country with the greatest occurrence of peat bogs and the 
richest quantities of exposed peat (see Fig. 3). 


a. One of the favorable conditions for peat formation is the climate. This area 
has a long period of low temperatures and a high humidity, with an average air 
temperature in the warmest month of only 18-22°C, a cumulative activity tempera- 
ture (210°C) of about 1700-3000°C, an annual precipitation of 400-900 mm, and, 
with the exception of the eastern edge of the inner Mongolian Plain, a moisture 
coefficient exceeding 1; generally the freeze period is 200-300 days. Most of the 
area also has insular permafrost. As a result, the soil is cold and moist, with 
poor aeration characteristics, so that biochemical processes are greatly inhibited 
and decomposition capabilities are very weak; plant detritus is likely to be 
preserved, and peat bogs occur extensively. But because of the limited growth of 
vegetation, peat accumulation is slow and the peat strata are generally rather 
thin. 
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Peat distribution in northeastern moist frigid 


Peat reserves 
More than 5 million cubic meters 
1-5 million cubic meters 


Fig. 3. 
and moderately frigid region 
Key: 
a. Legend 
b. Boundaries of peat areas 
c. Annual average temperature contours 
d. Contour for aridity value of l 


Second, the geology 
tural movements are 
dissected and weak, 
sheds slope gently, 


~~ oO mh Oo 


and topography are favorable to peat formation. 
not much in evidence throughout the area, 
valleys are broad and there are many depressions, the water- 
and there are many lava tablelands. 


0.5-1 million cubic meters 


Recent struc- 
the land surface is 


The land surface has poor 


drainage capabilities, the subsurface water table is relatively high, providing an 
excellent environment for peat formation, particularly in the Three Rivers Plain, 
and since the Tertiary period it has been slowly subsiding, so that the elevation 
is only 40-60 meters and the surface inclination is only 1:1,000 or 1:10,000, there 
are many flooding areas within river meanders, and strata impermeable to water lie 
close to the surface, so that water drainage is very difficult and there are long- 


standing surface water accumulations over large areas. 
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The eastern edge of the 














Inner Mongolian plain is a gently rolling high plain where sandhills and sand 
dunes have already become fixed and depressions between them and river valleys 

are extremely broad. Not only is the subsurface water level high, but there are 
many warm springs. Under the combined influence of cold, moisture and permafrost, 
peat bogs continue to develop, although the peat layers are very thin. 


b. The distribution patterns for peat depend on the natural conditions and the 
characteristics of peat show regular changes from north to south. The first of 
these is the degree of covering,* which generally decreases in a southward direc- 
tion, while the thickness of the peat shows the opposite tendency, increasing from 
north to south. Peat quantities are clearly larger in the north than in the south, 
and medium-moor and high-moor peat are also more abundant in the north. In moun- 
fain regions there are also vertical changes. For example, because the land is 

at a rather high altitude in the Changbai Mountains, three major zones can be 
distinguished: the first, below 500 meters, has predominantly low-moor carex peat 
and carex-sedge peat; the zone between 500 and 1,000 meters commonly has cowberry- 
Gossypium cyperaceae [?] --sphagnum peat with small areas of alnux-carex peat 
and scrub birch - carex peat; between 1,000 and 1,800 meters there occur 
larix-ledum-sphagnum peat, larix- Gossypium cyperaceae [?]-sphagnum peat and 
small quantities of ledum-sphagnum peat. The Lesser and Greater Xing‘an mountains 
are not so high, and the vertical changes are not so pronounced, with the excep- 
tion that sphagnum peat occurs sporadically at the feet of north-facing slopes at 
about 1,000 meters in the Greater Xing'an Range. 


Moreover, in river valleys peat occurs more frequently on tributaries than on the 
main river and is more prevalent in the upper and middle reaches. For example, 
peat is relatively abundant on the Muomin, Keluo and Namoer Rivers, which are 
tributaries of the Nen River, on the middle and upper reaches of the Huifa River, 
a tributary of the Songhua River, on the middle and upper reaches of the Danmu 
River, on the Erdaobai River, the Lalin River and the Tangwang River, and or the 
upper reaches of the Hun River and Tumen River, tributaries of the Yalu River. 
However, the Three Rivers plain is a special case. 


c. Sources of peat. The main tendency throughout the area is conversion of grassy 
marshland to bogs, and secondarily the conversion of water bodies and forest slash 
areas to bogs. In mountainous and hill areas bogs frequently develop in depressions, 
lava tablel nds, volcanic crater lakes, flat watersheds and gentle slopes; in the 
plains and valleys, they occur frequently on riverbank flooding areas, old river 
courses, oxbo. lakes and flooding areas on lake shores as well as the back edges of 
terraces. For example, the peat bog in the vicinity of the Hongqi Forest Area on 
the Tangwang River in the Lesser Xing'an Mountains is the result of conversion of 

a marshy riverbank grassland and water bodies into bog (see Fig. 4). The peat bog 
began with an oxbox lake, afterwards expanding to the entire river shore, and has 
now developed to the medium and high moor stage. In the Changbai Mountains many 
enclosed lakes and extinct volcanic crater lakes on the lava tableland have gradu- 
ally evolved into peat bogs, such as a thick peat bog in an area of large meadows 
and flatlands west of Jinchuan Commune, Huinan County, which resulted from such an 
evolution of ponds. 





* , 
Degree of covering: the degree to which a unit ground area is covered by peat 


(720 cm thick); expressed as a percentage. 
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Fig. 4. Cross section of river bank peat bog in Hongqi Forest Area, 
Lesser Xing'an Mountains 


Key: 

a. Tangwang River Silty sand 

b. Carex peat Sphagnum hummocks 
c. Carex-sphagnum peat Larix 

d. Sphagnum peat meters 


small laotou [5071 7333] 
scrub birch 


e. Herbaceous-sphagnum peat 
f. Woody-carex peat 


g. Woody-carex-sphagnum peat Cowberry 
h. Slope wash Narrowleaf ledum 
i. Sapropel Carex 


onrmrovodoenmrpsre x u- 


Pilocarpus hepaticae [7] 


d. Compared with peat areas throughout the world, this area has a small degree 
of covering and the occurrence of peat is sporadic. High-moor peat bogs do not 
occur extensively, primarily because of the relatively low temperature and 
humidity of this rea; in addition there are few plains, and the surface relief is 
considerable and was not acted upon by Quarternary continental glaciation (see 
Table 4). 


2. The Qinghai-Tibetan Plateau moist-arid high-altitude cold-climate exposed peat 
region. This region primarily comprises the eastern part of the Qinghai-Tibet 
Plateau and its peat largely occurs in tablelands, basins and broad valleys at 
altitudes between 3,200 and 4,500 meters, with very little peat occurring above 
the latter altitude. 


a. Factors favorable to peat formation. Because of the high elevations, the 
climate is cold and relatively moist, with an average annual temperature of -1.9 

to -4°C and an average temperature in July of less than 12°C. The cumulative 
activity temperature (> 10°C) generally does not exceed 1,000°C, the average annual 
precipitation is 300-800 mm, and the moisture coefficient is 1-2. Although the air 
temperature is low, the amount of solar radiation is rather large (annual solar) 
radiation 120-150 kcal/m?). Accordingly, vegetation grows rather lushly. Because 
of the availability of water from melting ice and snow and the occurrence of 
permafrost, the surface layer is cold and has excess moisture, and there may even 
be standing water, which greatly weakens the effect of biochemical processes and 
inhibits decomposition of detritus, thus favoring long-term development of peat bogs. 
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Table 4. Comparison of peat in China with worldwide occurrence areas 
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Key: 

Item Maximum thickness 

Area . Xing'an Range 

Latitude (N) Low-moor carex peat 

Terrain Changbai range 

Climate Northeastern North America 


High-moor moss peats 
Northern Europe 
High-moor moss peats 


Main peat type 
Peat thickness 
Average peat cover rate 
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Type Low mountains and hills 
Elevation Medium mountains and hills 
Average annual temperature High plain 

Moisture index Plain 


— el gk ee as © © 


Average thickness 


In addition, there are rather many tablelands and depressions, and extensive 
Quarternary glacial terrain; valleys within the tablelands are broad, without much 
surface relief, and ponds and flooding areas are frequent; drainage is poor, 
creating excellent conditions for the formation and accumulation of peat. 


B. In general, the amount of peat decreases with increasing altitude (between 
3,000 and 5,000 meters) and increasing latitude, and generally occurs in rather 
large tablelands and broad valleys. 


The peat occurring on tablelands is located particularly in the northwestern corner 
of the Qinghai-Tibet Plateau, in the Ruoergai Tableland (elevation 3,400-3,600 
meters); this is the world's largest tableland peat bog. Peat covers almost the 
entire valley floor, terraces and lakeshores, and different peat bogs formed in 

the area have coalesced to form an extremely large, complex bog (see Fig. 5) 
Because the thick peat strata have leveled out the valley floor, an extremely 

broad valley became a valley with underground streams or no streams. Peat strata 
are generally 2-3 meters thick but may be as thick as 10 meters. The area's peat 
bogs amount to nearly 300,000 hectares and the peat reserve is more than 2 billion 
tons, all of which is low-moor carex peat and cobresia-carex peat of relatively 
uniform type. In addition, the area where the Yellow River originates, e.g. Xingsu 
Lake and the shores of Jialing and Eling Lakes, as well as the northern shores of 
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Qinghai Lake and the eastern part of the Tsaidam Depression, also have peat bogs, 
but because of the high latitude and elevation, the temperatures are even lower 
and the areas is rather arid, so that the peat bogs are not as extensive in as in 
Ruoergai tableland. 
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Fig. 5. Peat bog types in Ruoergan high plain 


a. Legend 

b. Terrace peat bogs 

c. Peat bogs of broad valleys with enclosed rivers 

d. Peat bogs ot broad valleys with subterranean streams 
e. Lake shore peat bogs 
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The main areas of extensive broad-valley peat accumulations are the area behind 
the Potala and the Yangbajing area on the upper reaches of the Lhasa River; most 
of the valley floors have a peat cover, which in these two places covers nearly 
10,000 hectares. The peat is 1-2 meters thick, and in some places as much as 6 
meters thick. Large peat bogs occur on the shore and low terraces of the 
Yalucangbu River in the section where its valley is broad; in the Dangxiong and 
Naqu area of northern Tibet there is 66,000 hectares of peat in the Naqu area, but 
because of the high altitude and the low temperature, the peat is thin, generally 
only about 0.5 meters thick. In addition there are sporadic peat bogs along the 
Tongtian River and the upper reaches of the Datong River in the Qilian Mountains. 
There are also thin peat bogs in the icy lakes at 4,500 meters in southern Tibet. 


3. The exposed peat region of the moist-arid high altitude cold northern border 
mountains. This region includes the Tianshan and the Aertai mountains and foot- 
hills. The alpine climate is cold and moist with large quantities of water from 
the melting of snow and ice, extensive Quarternary glacial topography, broad 
valleys, pluvial-alluvial fans in the foothills, and upwelling of underground 
water, so that peat bogs have been able to develop. But because the Aertai Range 
area is cold and dry, peat is uncommon. In this region the peat occurs primarily 
in three zones. 


a. Broad river valleys and basins among the mountains (elevations of 2,000-3,600 
meters). Peat bogs occur extensively in the Greater and Lesser Youerduosi River 
basin on the upper reaches of the Kaidu River, in the Tekes River basin on the 
upper reaches of the Ili River and on the banks and terraces of the Kongnaisi River 
basin, generally with thicknesses of 1 to 2 meters. In addition, there is some 
peat on flat watersheds, e.g. at Dabar cheng on the upper reaches of the Baiyang 
River and at Houxia on the upper reaches of the Urumchi River. Carex peat and 
cobrisia-carex peat are the most common... 


b. Peat occurs in flooding areas at the edge of alluvial-pluvial fans; for 
instance, the area from Siluoshu to Qitai on the north slopes of the Tian Shan 
show intermittent thin peat bogs. 


c. Peat occurs on lake shores and flooding areas along rivers; for example, thin 
peat bogs occur at the mouth of the Kaidu River, the outlet of the Kongque River 
and flood lands along the Tarim River. 


4. The eastern alluvial plain buried peat region. This regions begins in the 
north at the Song-Liao Plain and continues south to the middle and lower reaches 
of the Yangtze river; it is the richest buried peat area in the country. Coastal 
peat was produced mainly by movements of the shoreline, while on the middle and 
lower reaches of the Yangtze it was produced by changes in rivers and lakes, and 
in low-lying areas on the piedmont by emergence of subsurface water and changes in 
river courses. A preliminary estimate puts the amount of peat in the area at 3.03 
billion cubic meters, but its distribution is very irregular, with large occur- 
rences along the coast and in the middle and lower reaches of the Yangtze; there 
is less peat in flooding areas at the intersection of mountain and plain areas, 
while it is relatively uncommon on the Sung-Liao Plain and extremely uncommon on 
the Yellow River-Huai Plain. 
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a. Distribution and characteristics of buried peat on the coast and in the middle 
and lower reaches of the Yangtze. Buried peat is fairly abundant along the coast 
from the mouth of the Yalu to Hangzhou Bay, occurring on the coastal plain at 
elevations below 5 meters, while two strata generally occur at the bottoms of short 
river valleys which enter the sea directly (elevations generally about 10 meters). 
The first type occurs extensively south of Lianyun Bay buried rather shallowly in 
thin strata; it is mined over a large area and was formed at a relatively late 
date (much of it from the middle Holocene on). On the Yangtze delta, much of the 
peat occurs under cultivated land at elevations of 5 meters or less, being most 
common in the area around Taihu Lake, with smal‘ occurrences in stream valleys 

at about 10 meters elevation; in 18 counties in Zhenjiang and Suzhou Prefectures, 
290 peat deposits have been found, totaling 550 million cubic meters. In addition, 
sporadic buried peat has been found in Qingpu and Songjiang Counties in Shanghai 
City and in Shangyu, Cixi and Yuyao counties on the shore of Hangzhou Bay. It 
also occurs on the bottom of Changyang Lake, Dianshan Lake and Baima Lake, on the 
Shandong and Liaodong peninsulas and on the coastal southeastern slopes of Yan 
Mountains, where owing to the closeness of the mountains and hills to the sea, 

the peat is often buried in coastal stream beds at 10-15 meters above sea level; 
it is rather deeply buried and in rather thick strata, but occurs sporadically 

and over a small area, for example, in more than 20 counties in Linyi and Yantai 
Prefectures, in six counties in Tangshan Prefecture, and in the area from Dandong 
to Pulandian; the total accumulation does not exceed 50 million cubic meters. In 
the Yellow River, Hai River and Liao River deltas it occurs over a broad area, but 
because of rapid alluviation, the long-standing dry climate, and salination and 
alkalinity of the soil, it is relatively uncommon and is buried rather deeply. 


Since ancient times both banks of the main stream of the Yangtze in its middle and 
lower course, including the shores of Dongting and Poyang Lakes, where there have 
been considerable changes in the shorelines, have been regions with extensive 
marshes, and it has now been discovered that there are two or three buried peat 
strata below the surface, primarily along the flood land on both sides of the river, 
the old rivercourse and the lake shore, where rush peat and rush-moss peat predomi- 
nate and where the detritus contains rather large quantities of calamus and water 
chestnut seeds and tree detritus, as well as shells. 


b. Distribution and characteristics of buried peat in the Yanshan and Taihang 
Mountains and low-lying land in their piedmont areas. In this area, peat occurs 
primarily in river valleys, low-lying parts of alluvial-pluvial fans, old river 
courses and back edges of terraces. For example, there are large quantities of 
buried peat in the Qian'an, Yanqing, Zunhua and Xuanhua basins in Hebei; there are 
22 peat pits in the Qian'an basin alone. Between Beiqicun and Wendun in Baoding, 
there are two peat strata buried in the old river course, while in the Sanquan peat 
pit at Beiyunmen, Huinan County, Hunan there is a typical fan margin peat deposit. 


Carex-phragmitex peat predominates throughout the area, with calamus occurring 
rather abundantly in the detritus, along with some tree detritus and rotted wood 
and small quantities of moss detritus. 


c. Buried peat distribution and characteristics on the Song-Liao Plain and the 
Yellow-River-Huai Plain. In this broad plain, small quantities of buried peat 
occur only in the old river course, on lake shores, in river flood areas, on back 
edges of terraces and in low-lying land between the rivers. 
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It is generally buried quite deep, and the minables deposits are small and scat- 
tered. There are a few minable deposits on the Song-Liao Plain, with a volume of 
1.5-2.7 million cubic meters. The peat type is extremely uniform, with the vast 
majority being carex-phragmitex peat of very poor quality, containing much mud 
and sand and with a high ash content. The characteristics of the various areas 
are detailed in Table 5. 


5. The buried peat region of the central and south China hills and coastal areas. 
Since the Holocene, this region has always had a semitropical and a tropical zone. 
The surface is considerably dissected, but the mountains are steep, which is not 
favorable to peat formation; however, the changes in the coastline have provided 

a favorable environment for peat formation, so that peat is relatively abundant 

on the coast and becomes less common with increasing distance from the coast. 


a. Distribution characteristics of coastal peat. The northern section, from 
Hangzhou Day to the Pearl River delta, including Taiwan, is currently a coastal 
subsidence region; the coastline is tortuous and the coastal region narrow, with 
little peat except in short valleys. In the southern section, from the Pearl 

River delta to the mouth of the Beilun River, including Hainan Island, the coastal 
region is rather broad, there are extensive deltas, and the marine terraces are also 
broad, with the first-level terrace occurring at 5-10 meters above sea level and the 
second at 15-25 meters above sea leve; peat occurs primarily in these two terraces. 


Buried peat in alternating sandbars and depressions and lagoons. Such areas as the 
eastern coast of Haikang and Xuwen Counties on the Leizhou Peninsula, and the 
coastal region of Dianbai, Wuchuan and Yangjiang counties, all have two or three 
sand bars running parallel to the coastline, with considerable peat buried on the 
lee sides of areas where sandbars alternate with depressions, at a depth of about 

a meter; the part covered by the sandbar is rather deeply buried, and the thickness 
is about 0.5-1.0 meters. This peat generally was formed rather late. 


Drowned valley-type buried peats are the thickest peat strata in this region and 
the deposits with the largest peat reserves; deposits of this type resulted when 
small coastal river valleys or avines resulting from the dissection of marine 
erosion-deposition terraces became drowned valleys as the level of the sea rose 
following the ice age, then were blocked by sand bars and became lagoons, gradually 
developing into bogs. These formed thick strata of peat, and following the retreat 
of the sea, the bogs declined and were invaded by trees and shrubs; when, after a 
long period, the sea level again rose, the wooded areas were also converted into 
bogs and the trees died and formed a 2-3 meter layer of rotting wood, on which 

peat accumulated; this cycle was repeated, forming alternating strata of peat and 
rotted wood. The thick peat deposits in Pearl Bay, Daoqi County, Guangdong were 
formed in this way (see Fig. 6); the river bottoms on the second marine terrace 
have 1-3 peat strata buried 1-2 meters below the paddies and separated by 1-3 
layers of rotted wood; the peat layers average 1-2 meters thick, with a maximum 
thickness of 20 meters, and the rotted wood strata are also 2-4 meters thick. 
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[Key to Table 5 on p 130} 
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Item 

Area 

Coastal area 

Middle and lower Yangtze 

Yan and Taihang Range foothills 

Song-liao plain 

Yellow River-Huai Plan 

Bohai coast 

Yellow Sea coast 

Type of district 

Mouth of Yalu to Lianyun Bay 

Lianyun Bay to south shore of Hangzhou Bay 
Yichang to Zhenjiang River (includirg two lakes) 
Including small basins and mountains 
Including some piedmont tablelands 

Including Shandong hills 

Terrain characteristics 

Type 

Gully bay 

Low beach plain 

River bank and lake shore 

Diluvial-alluvial plain 

Alluvial-lacustrine plain 

Erosion plain 

Elevation 

Main peat formation factors 

Gully, river bank flooding area 

Lagoon, river bank flooding area 

River bank flooding area, old river course, lake 
Fan margin flooding area, old river course, gully 
River bank flooding area, gully and lake 
Lake, interfluvial flooding area 
Peat categories 

Carex, carex-phragmitex 
Carex-phragmitex, phragmitex 
Calamus, carex-phragmitex 
Phragmitex, carex 

Phragmitex, carex-phragmitex 

Depth of peat burial (m) 

Max imum 

Average 

Peat thickness (m) 

Number of relatively large peat pits 
0.5-1 million 

1-5 million 

Over 5 million 
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rig. 6. Process of formation of drowned valley-lagoon type buried peat 
In Zhenzhu Bay, Suixi County, Guangdong 


Key: 

a. Sequence 

db. Explanation 

c. Area map 
Cross section 

I. Invasion by sea forms drowned valley 

Il. Sandpits, sandbars develop, forming lagoon within drowned valley; peat bogs 
develop in lagoon 

lil. Retreat of sea causes decline of bogs, torests develop 

iV. Trees die and, with waterborne :wod, form rotted wood stratum, peat strata are 
buried. Land reciaimed as fields 


Subsurtace erosion pond basin buried peat is a special type which occurs on the 
second-level marine terraces. The material making up the marine terraces is Beihai 
and Zhanjiang sand, clay and sandy gravel; when the sea level fell, the terrace 
surfaces where there was standing water underwent undercutting, and depressions 
gradually became deeper and larger and developed into nearly round basins; wher the 
sea level rose again and the subsurface water level rose, the subsurface erosion 
ceased and the basins filled with water and became lakes, then evolved into marshes. 
When the sea level fell again, the marsies ¢c.lined and were invaded by forests; 
when the sea level rose again they were again converted into bogs and the trees 
died, forming a rotted wood layer. The process was repeated, forming an alterna- 
tion of peat and rotted wood. The Xiehe Peat Pit in Yanggan Commune, Daoxi County 
was tormed in this way; in addition, the immensely thick peat deposits in Tiaoshu 
Wushan and Shanhouyang, Zhanjiang City, and Xialu Quanshui, Suixi County, have the 
origins and bedding characteristics of both of the types described. 
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The buried peat of depressions in flooding areas and in old river courses generally 
was formed rather late. The peat in Shanyang Commune, Yangjiang County, Guangdong 
Province and that on the low coastal plain in Wenchang County, Hainan Island, are of 
this type. The Pearl River and Han River deltas both produced peat of this type. 


Carex peat predominates in this region, with carex-phragmitex peat of second 
importance; there are many intervening thick rotted wood layers, and the peat con- 
tains rather large amounts of wood detritus. 


Mountain and hill peat is of scattered occurrence for the most part and reserves ot 
it are very small; quantities decrease with increasing distance from the sea, and 
most of it occurs in small basins between mountains, depressions in river flooding 
areas, and river terraces. 


These peat layers are generally rather thin, 0.5 to 1.0 meters thick, with a few 
measuring 2-3 meters thick and occasional locations having a thickness of 4.5 
meters. This peat is predominantly of the carex type, with carex-phragmitex peat 
being of secondary importance; layers of rotted wood alternate with it. In addi- 
tion, in relatively high mountain areas, the high altitude and cold, moist climate 
have resulted in formation of present-day peat bogs in certain small basins between 
mountains and depressions at the ends of ravines; the Xishan Hills, Nanchang 
(700-800 meters above sea level) and the Wugong and Xuefeng Mountains in Hunan 
(1200-1500 meters above sea level) have both carex-sphagnum and sphagnum peat. The 
altitudes at which it occurs generally increase from east to west. 


6. Buried peat of the southwestern plateau and basins. The natural conditions in 
this region are complex, high mountains, narrow valleys and karst topography are 
rather common, and the climate is extremely variable. Accordingly, peat is rela- 
tively abundant only in the Dianzhong and Qianzhong plateaus. In the Dianzhong 
plateau in particular, where the ground surface is dissected and weak and the 
climate is warm and moist, buried peat is quite abundant. It is rare in the other 
areas. 


a. In the Yunnan and Guizhou plateaus, peat is most common in the Yunnan plateau; 
108 counties in Yunnan province have been found to have peat, most of it buried 

and a small portion of it exposed. It is most abundant in the Erhai and Dianchi 
Lake shore areas and in pingba [1627 8218] (broad, shallow valleys). The peat 
strata are 0.5 to 1.5 meters thick. The area of next greatest abundance is the 
Diandong pingba area, where the peat is widely distributed, and buried only 
0.15-0.5 meters deep, with the peat strata measuring 1-2 meters thick. Moreover, 
in the basins of the two semimountainous areas of Zhongxun County in northwest 
Yunnan, and northeastern Yunnan, because of elevations above 3,000 meters and the 
cold moist climate, there are extensive peat bogs with peat strata 2-3 meters thick. 
The western Yunnan plateau, which is also high, cold and moist, has sporadic peat 
bogs. On the Guizhou plateau, peat occurs primarily in the Qianzhong plateau, for 
example, there is buried peat on the lake shore and lake bottom. Peat bogs also 
occur in the mountains, for example, at Leigongping in the Leigong Mountains (1,880 
meters above sea level), where sphagnum peat bogs have been discovered. Extensive 
karst topography makes the rest of the area unfavorable for peat formation. 
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b. In the Sichuan Basin, peat occurs primarily in the southwestern part and in 
the mountains; Tuo County, Zhaojue County and Xide County in Sichuan all have 
buried peat, generally in piedmont depressions and ravines and in river flooding 
areas. The peat strata are 2-3 meters thick. Zhaojue county is 2,300 meters 
above sea level, and because of the high altitude, cold and moisture, peat occurs 
extensively in layers 1-3 meters thick; present-day peat bogs also occur in the 
Greater and Lesser Liangshan Mountains. With the exception of the high-altitude, 
cold mountain regions, the whole area has small quantities of sphagnum peat, 
while the vast majority is low-moor carex peat and carex-phragmitex peat. 


8480 
CSO: 4006/169 


Briefs 
HEILLONGJIANG PEAT DEPOSITS--The provincial peat prospecting team recently discovered 
a 3 million cubic meter peat deposit in Dedu County, Heilongjiang Province. It will 


be extracted beginning this winter. [Harbin Heilongjiang Provincial Service in 
Mandarin 1100 GMT 30 Nov 81 SK] 


CSO: 4006/207 
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POWER GENERATION, TRANSMISSION ADVANCES 
Generating Capacity Increasing 
Beijing XINHUA in English 1234 GMT 28 Dec 81 


[Text] Beijing, 28 Dec (XINHUA)--Fourteen new big power generating units have been 
put into operation this year, adding 1.83 million kw to existing power generating 
capacity, the Ministry of Power Industry announced here today. 


Eequipment added in 1981 includes 4,200 kilometers of high-tension transmission 
lines, one being China's first 500,000-volt ultra-high transmission line running 
for 600 kilometers between Pingdingshan in Henan Province and Wuhan in Hubei 
Province, and five million kva of transformers. 


The new thermal power generating units include a 125,000 kw unit at the Huangpu 
Power Plant in Guangdong Province, a 125,000 kw unit at the Shiliquan Power Plant 
in Shandong, a 200,000 kw unit at the Shentou Power Plant in Shanxi Province, two 
100,000 kw generating units at the Mudanjiang No. 2 Power Plant in Heilongjiang 
Province, a 200,000 kw generating unit at the Fularji Power Plant in Heilongjiang, 
a 200,000 kw generating unit at the Huaibei Power Plant in Anhui Province, a 
75,000 kw generating unit at the Yulijiang Power Plant in Hunan, and a 50,000 kw 
generating unit at the Baoding ower Plant in Hebei. 


The new hydropower generating units include a 210,00 kw generating unit at Wujiangdu 
in Guizhou, two 170,000 kw generating units at Gezhouba in Hubei, a 150,000 kw 
generating unit at Panjiakou in Hebei, and a 60,000 kw generating unit at Etan, 
Guangxi. 


The transmission lines and new power generating units have relieved to a certain 
extent power shortages in Guangdong, the Beijing-Tianjin-Tangshan area, northeast 
China and central China. 


The 200,000 kw generating unit at the Shentou Power Plant has boosted total genera- 
ting capacity there to 550,000 kw making it the biggest power plant in coal producing 
Shanxi Province. It is now delivering two million kwh of electricity daily to 

the Beijing-Tianjin-Tangshan area. The Panjiakou Hydropower Plant shares the 

peak load in this area. 
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With completion of the second 210,000 kw generating unit at the Wujiangdu Hydro- 
power Plant the needs of Guizhou Province are met and electricity also goes to 
Chongqing, Sichuan Province's largest city via the newly built Zunyi-Qijiang 
220,000-volt transmission line. . 


This line and China's first 500,000-volt transmission will deliver electricity 
from the Gezhouba power station on the Yangtze River to Wuhan, Hubei and parts of 
Henan Province. 


CSO: 4020/68F 
Power Industry Minister 
Beijing Domestic Service in Mandarin 1200 GMT 22 Dec 81 


[Interview with Li Peng, Minister of Power Industry, Conducted by Station Reporter 
on 22 December; place not given--recorded|] 


[Excerpts] [Question] Comrade Li Peng, since the power industry is the lifeblood 
of the national economy, many of our listeners are very interested in it. Would 
you please tell us about the situation in the power industry this year? 


[Answer] The overall situition in the power industry this year has been good. 
Progress has been made in implementing the policy of readjustment. It is expected 
that all state plans for power generation and construction and all technological 
and economic targets for this year will be fulfilled. As of 20 December, some 296 
billion kw of power have been generated. It is expected that some 306 billion kw of 
power have been generated. It is expected that some 306 billion kw of power will 
be generated for the entire year, a 2 percent increase over last year. 


[Question] Besides the Gezhouba power station, what other power stations have been 
put in production this year? 


[Answer] Since the beginning of this year, besides the No. 1 generating unit of 
the Gezhouba power station, over a dozen other generating units of hydraulic and 
thermal power stations have been put in production at (Tanjiakou) in Hebei, 
Wujiangdu in Guizhou, (Wotan) in Guangxi, Fulaerji and Mudanjiang in Heilongjiang, 
Huaibei in Anhui and Huangdao and (Siliquan) in Shandong. These stations have 
generated a total of 1.49 million kw this year. It is estimated that these power 
stations can add 1.8 million kw per year to the nation's total power output. They 
have played a significant rule in solving acute power shortages in their respective 
areas. In addition, over 4,000 kilometers of high-tension power transmission lines 
have been strung and high-voltage transformers with a total capacity of 5 million 
kw have been installed in the nationwide power network this year. 


[Question] What is planned for next year's power production and construction? 


[Answer] Premier Zhao Ziyang pointed out in his report on the government work 

that in power construction and production it is necessary to develop both hydraulic 
and thermal power by adapting to local conditions, but the emphasis will be 
gradually shifted to hydraulic power. Both staff and workers in the power industry 
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must resolutely implement this policy. Because of the readjustment of the national 
economy and the relatively acute fuel shortages, power output next year is not 
expected to increase by any sizeable margin. The state has planned to increase 
next year's power output by 2.6 percent over this year. But it is anticipated 
that power consumption by agriculture, light industry and households next year 
will surpass the rate of increase in power output. Besides, heavy industrial 
production will also increase again next year. Therefore, throughout the country, 
and particularly in coastal areas, the demand for power will be greater next year 
than this year. In view of this situation, it is most important to implement the 
policy of paying equal attention to developing energy resources and pacticing 
economy in power consumption and to use power in a well planned and economic way. 


The state attaches great importance to power construction. Total investments and 
loans to the power industry next year will be larger than this year. Some 1.75 
million kw of additional power output have been planned for next year and construc- 
tion of 12 power piants will begin, expand or resume next year. They include both 
hydraulic and thermal power stations at (Tianshengqiao) on the Hongshui River and 
in Shanxi's Shouxian County, as well as at Pingdingshan in Henen, Feicheng in 
Shandong, Chongqing in Sichuan, (Shajiao) in Guangdong and Dawukou in Ningxia. 


CSO: 4006/224F 
Transmission Cable Safety 
Hefei Anhui Provincial Service in Mandarin 1100 GMT 16 Dec 81 


[Text] The Anhui Provincial People's Government recently held a province-wide 
telephone conference on insuring the safety of power network transmission facilities. 
Vice Governor Meng Jiaqin addressed the conference. 


The conference held that power transmission cables are the arteries for transmitting 
energy ** all industries and trades as well as to every household. Governments at 
all levels and every department and unit concerned should fully coordinate their 
efforts and take effective measures to put an end to the bad practice of disrupting 
power transmission cables in order to insure the safe supply of power. Leading 
cadres at all levels should make great efforts to insure the safety of power 
transmission lines as they have successfully insured railway security. They should 
boldly undertake this task and should educate and mobilize the masses to protect 
power transmission cables. Ali units and individuals should strictly implement 

the rules, regulations, and other related public notices on protecting power trans- 
mission cables. Those who have made outstanding contributions in protecting the 
cables should be commended and awarded; those who have failed to follow regulations 
should be criticized, and those who steal or disrupt the power lines should be dealt 
with resolutely. 


The conference called on all localities to give top priority to protecting power 
transmission lines when enlarged in afforestation, construction of water conservancy 
projects or installing up communications and broadcasting cables. They should all 
observe the various state regulations. 
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(Diao Xiusheng), director of the Provincial Power Industry Bureau, and (Han Rong), 
deputy director of the Provincial Public Security Bureau, aired their opinions on 
how the public security department of the power industry should insure the safety 
of power network transmission facilities. 


CSO: 4006/168F 
National Standard for Power Line Fittings 
Beijing DIANLI JISHU [ELECTRIC POWER] in Chinese No 1l, 5 Nov 81 p 70 


[Article by Dong Jie [5516 0679 6166] of the Nanjing Electric Power Fittings 
Research Institute, Zhang Lizhi [1728 4539 1807] of the Scientific and Technical 
Information Research Institute of the Ministry of Power: "Brief Introduction to 
the Establishment of the National Standards for Electrical Power Fittings") 


4 


[Text] I. General Situation of Development 


China already has a history of over 30 years of manufacturing fittings for use in 
power transmission and electric power transformer projects. At the beginning, 
China only produced spare parts for hanging power lines. Later, production was 
gradually expanded to all accessories for external installations of power plants 
and substations and they were generally called electric power fittings. In 1962, 
the Ministry of Water Conservancy and Power issued the first set of standards 
(SD002-62 -- 024-62) for fittings entitled "Fittings for Suspended Overhead Power 
Lines and Substations." It included a total of 22 series and 182 products. In 
1963, the ministry compiled a standard of fixed designs for fittings totaling 91 
series and 665 products. In 1974, the fixed designs were revised and it adjusted 
the series to 81 and 463 products. As we built 330- to 350-kilovolt ultrahigh 
voltage power lines, new conducting lines and insulators continued to emerge, and 
the varieties of fittings also continued to increase. The original standards 
issued by the ministry were far from satisfying the need. 


After 1974, to adapt to the newly increased varieties and to improve the quality 

of the products, users’ opinions were solicited, and information concerning 

standards for fittings of foreign nations were gathered and analyzed and experiments 
sid tests in many aspects were carried out. In 1980, the standards issued by the 
ministry in 1974 were revised again, and the revised standards are awaiting review 
and approval by the National Bureau of Standards for implementation as a national 
standard. The new national standard for electric power fittings has a total of 32 
times, coded by number from GB2314-80 to 2345-80. The establishment of the standards 
and related questions are briefly introduced below. 


ll. Principle of Compilation 


According to regulations on the control of standardization in our nation, the 
establishment or revision of standards must fully consider the demands of use, 
closely combine with natural conditions, rationally utilize national resources, 
and the standards must be technically advanced, economical and rational, safe and 
reliable. Therefore, the standards for fittings manifest the following aspects: 
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1. The standards are centered around production of fixed types and general purpose 
products, taking the interchangeability of new and old procucts into full considera- 
tion. 


2. The standards coincide with international standards as much as possible to 
adapt to international interchangeability and exchange. 


3. To adapt to the needs of development of the electric power industry, the 
standards have included new products that have been continuously tested and deter- 
mined to operate reliably. 


4. The series of products of the fittings should be coordinated and should conform 
to the current national standards for conducting lines and insulators. 


III. Content and Scope of Suitability 


The scope of the standards includes all fittings for suspended overhead electric 
power lines and outdoor power distribution installations of substations. There 
are a total of 5 parts listed below. 


1. GB2314-80 to 2317-80 are general purpose technical conditions for fittings, 
series for standard weighing, damage and load, dimensions for junctions of spare 
parts, nomenclature for models and types and regulitions for inspection and test- 
ing methods. They are the basic principles for structural design, selection of 
materials and the quality of technology. 


2. GB231°-80 are line clamps and junction fittings for assembling various types 

of insulators, including various types of suspension weights, tension tolerant 

line clamps, hanger rings, hanger boards, connecting plates and U shaped screws and 
butterfly plates. 


3. GB2331-80 to 2335-80 are connecting fittings for various types of conducting 
lines, including connecting pipes, repair pipes, line fasteners and grooved line 
clamps. 


4. GB2336-80 to 2339-80 are protective fittings for conducting lines and insula- 
tors, including various vibration resistant weights, separation rods, pre-wound 
wires and even pressure shielding rings. 


5. GB2340-80 to 2345-80 are junction fittings for conducting lines, conductors and 
electrical devices, including line clamps for various devices, T-shaped line clamps, 
copper and aluminum transition plates, bus line flexible nodes and fixed fittings 
for hard and soft bus bars. 


The standards are suitable for power lines and power distribution devices from 

over 10 kilovolts to 330 kilovolts (some of the fittings are suitable for use for 
500 kilovolts). It is suitable for the XP-7 ~ 30 model suspension type insulator 
and accessories of (various types) of indoor and outdoor propped insulators. It 

is also suitable for various types of bare conducting lines (16 to 700 square milli- 
meters), zinc plated wound steel wires (25 to 150 square millimeters) and for 
coupling with square (below 3,000 amperes) and grooved (below 10,800 amperes) hard 
bus bars. 
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The GB2315-80 "series of standard damage load and dimensions for junctions of spare 
parts" are closely related to the standard series for insulators. The determina- 
tion of the series of fittings is based on assemblies and systems of single strand 
and multiple strand insulators selected as in Table 1. 


Table 1 Matching Chart for Various Voltage Conducting Lines, 
Insulators and Fittings 








Conducting Line Insulator Series Matching 
Voltage Cross-section 
(kilovolts) (mm?) Suspension Tension 
under 110 under 185 XP-7 XP-7 
220 240-400 XP-7 XP-7 Dual Series 
XP-7 
adangju XP-7 Triple Series 
220 500 XP Dual Series\{1129 2909 6415] a 
330 2 (240-400) XP-16 XP-16 Dual Series 
500 4 (300) XP-16 XP-21 Dual Series 
X°-16 
adangju 
500 4 (400) XP-16 Dual Series\[{1129 2909 6415]) XP-30 Dual Series 
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Because the insulators have already been included in the national standards, the 
fittings should coincide with the specifications of the insulators, therefore the 
standard weighing damage load classification in the standards is determined as in 
Table 2. 


Table 2 Bolt Selection Chart for Various Rated 
Load Levels 


Rated Load Series 
(tons) 4 7 10 12 16 20 25 30 50 60 
Bolt Selection M16 M16 M18 M22 M24 M27 M30 M36 M42 M48 


Bolt Bore Diameter 
(mm) 18 1@ 20 24 26 30 33 39 45 51 


9296 
CSO: 4006/158 
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Briefs 


HEILONGJIANG HIGH VOLTAGE LINES--Heilongjiang Province has built seven high voltage 
power lines and 360,000-kilovolt-ampere transformers in 1981. Five of these high 
voltage power lines are 425 kilometers long and have a 220,000 volt capacity. 

These power lines account for 36 percent of the province's total. [Harbin 
Heilongjiang Provincial Service in Mandarin 1100 GMT 20 Dec 81 HK] 


HEILONGJIANG POWER LINE--A 53 km 220,000 volt power line was recently put into 
operation at the (Hulaerji) second power plant. It is the only power line con- 
necting the Qiqihar, Nenjiang, Daqing and Nei Monggol areas. Installation of the 
powerline took from the winter of 1979 to 26 November of 1981. [Harbin 
Heilongjiang Provincial Service in Mandarin 1100 GMT 10 Dec 81 SK] 


HEILONGJIANG POWER GENERATOR--The second 100,000-kilowatt generating unit was put 
into operation on 6 December at the Second Mudanjiang Power Plant in Heilongjiang 
Province. This generating unit will ease the electricity shortage in the eastern 
part of the piovince. (Zhang Kexiao), mayor of Mudanjiang Municipality, cut the 

ribbon for the opening of this unit. [Harbin Heilongjiang Provincial Service in 

Mandarin 1100 GMT 6 Dec 81 SK] 


SHANDONG POWERPLANT--A large power station will be built at the Longkou powerplant, 
Shandong Province. The designed capacity of the station is 600,000 kilowatts. 

The first stage of this construction project will be completed in 1983 and 1984. 

An inauguration ceremony for this project was held 17 December at the Longkou 
powerplant. The Deputy Governor of Shandong Province, Song Yimin, attended the 
ceremony. [Jinan Shandong Provincial Service in Mandarin 2300 GMT 17 Dec 81 SK) 


WUHAN POWER TRANSMISSION LINE--Since the beginning of 1981, work has been carried 
out on a 500,000-volt extra-high voltage power transmission line from Gezhou Dam 
to Wuhan. The powerful amount of electricity generated by the Dezhou Dam will be 
transmitted through this line to other places. The Gezhou-Wuhan extra-lhigh 
voltage power transmission line starts at Bezhou Dam gate and ends at Wuchang's 
Fenghuangshan Mountain, passing through Yichang, Dangyang, Jiangling, Jingmen, 
Xianjiang, Mianyang and Wuhan counties. The line spans the Changjiang River twice 
and has a total length of 338 kilometers. [Wuhan Hubei Provincial Service in 
Mandarin 1100 GMT 10 Dec 81 HK} 


CSO: 4006/202F 


HELLONGJLANG TRANSMISSION NETWORK--A 110,000-volt high-tension transmission line to 
Lanxi County was established in the eastern power grid of Heilongjiang Province and 
put into operation 14 November. This transmission line can solve the irrational 
power supply in the southern part of Mudanjiang Prefecture and save 130,000 kwh of 
electricity for the state each day. [Harbin Heilongjiang Provincial Service in 
Mandarin 1100 GMT 20 Nov 81 SK] 


XINJIANG HYDROELECTRIC POWER DEVELOPMENT--Over the past few years, Xinjiang regional 
hydroelectric power building has quickly developed. At present, the installed 
capacity of all hydroelectric power stations throughout che region is 300,000 kw 
and their electricity output is 580 million volts, which are 109.8 percent and 
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56.7 percent more than in 1976 respectively. At present, some 83 percent of the 
counties in the whole region have built hydroelectric power stations and some 65 
percent of the counties have regarded building of small hydroelectric power sta- 
tions as the main task. Except Urumqi and Karamay municipalities, and Hami and 
Turfan prefectures, the agricultural and pastoral areas in all other places 
throughout the region are relying on hydroelectric power stations for the supply 

of electricity. [Urumqi Xinjiang Regional Service in Mandarin 1300 GMT 30 Oct 81 HK] 


CSO: 4006/162F 


NORTHEAST POWER MODIFICATION--The northeast power grid modified oil-consuming 
generator sets into coal-consuming ones and saved 368,000 tons of fuel oil in the 
past 9 months. Since 1979, oil-consuming generator sets with a capacity of 1.72 
million kilowatts have been modified to use coal, saving 2.36 million tons of fuel 
oil and decreasing the total oil consumption by 40 percent as comapred to the period 
before the modification. [Shenyang Liaoning Provincial Service in Mandarin 1100 GMT 
22 Oct 81 SK] 


CSO: 4006/86F 


HELLONGJLANG POWER PRODUCTION--As of 23 December, power departments in Heilongjiang 
Province had prefulfilled the annual power production plan. It is estimated that 
by the end of this year, an extra 300 million kwh of electricity will be produced. 
[Harbin Heilongjiang Provincial Service in Mandarin 2200 GMT 23 Dec 81 SK] 


LIAONING ELECTRIC POWER--The Northeast Electrical Industrial Administrative Bureau, 
Liaoning Province, prefulfilled its annual production plan by 2 days. The water 
utilization rate among hydroelectric powerplants reached 99.3 percent. These power- 
plants overfulfilled the annual production plan by 2 billion kwh. [Shenyang 
Liaoning Provincial Service in Mandarin 1100 GMT 30 Dec 81 SK] 


CSO: 4006/224F 


ZHEJIANG-JIANGSU POWER LINE--Hangzhou, 28 Dec (XINHUA)--A new main power trarsmis- 
sion line of the East China Power Grid, the second 220,000-volt high-tension trans- 
mission line from Huzhou, Zhejiang, to Changzhou, Jiangsu, was put into operation 
on 25 December. The new transmission line is 112 kilometers in length. [Beijing 
XINHUA Domestic Service in Chinese 1159 GMT 28 Dec 81 OW] 


HUBEI ELECTRIC POWER GENERATION--The electric power departments of Hubei Province 
have fulfilled the year's generating plan 19 days ahead of schedule. Up to 

12 December, the electric power stations had generated a total of 12.5 million 
watts. Since the beginning of this year, the electric power departments in all 
localities of the province have actively practiced the economic responsibility 
system and seriously improved the management system so as to ensure safety in 
production and generate more electricity. The electric power departments in all 
localities have adopted new measures to incessantly improve the transmission of 
electric power. The hydroelectricity stations have made full use of the abundant 
rainfall this year to generate more electricity. [Wuhan Hubei Provincial Service 
in Mandarin 1100 GMT 19 Dec 81 HK] 
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NEI MONGGOL POWER OUTPUT--Power departments of Nei Monggol Region produced 3.23 
billion kwh of electricity by early December of 1981, overfulfilling the state 
plan by 10 percent. The industrial output value of power departments was 236 mil- 
lion yuan, and their profits were 42 million yuan in 1981. [Hohhot Nei Monggol 
Regional Service in Mandarin 1100 GMT 18 Jan 82 SK] 


CSO: 4006/244F 


HEILONGJIANG GENERATING UNITS--Harbin, 25 Dec (XINHUA)--Two thermal generating 
units, 200,000 kilowatts and 100,000 kilowatts respectively, began operation this 
month in Heilongjiang Province, according to the provincial power industrial 
department. Both units have been connected with the northeast China power grid. 
The 200,000-kilowatt unit, which started operation 18 December, was installed at 
the Uulan Ergi No. 2 power plant in Qigihar City, the largest in the western part 
of the province. The plant itself is designed for three generating units with a 
combined capacity of 600,000 kilowatts. The other unit, which went into operation 
6 December, was previously scheduled to begin operating in the first half of 1982. 
It was the second one installed at the No. 2 power plant in Mudanjiang City. The 
plant, which will have four generating units with a combined capacity of 400,000 
kilowatts, put its first 100,000-kilowatt generating unit into operation in May. 
These two new units will help alleviate power shortages in the northeast China 
grid and the province itself, one of the country's major industrial and agricul- 
tural centers. [Text] [0W250932 Beijing XINHUA in English 0758 GMT 25 Dec 81] 


CSO: 4020/60 


SHANXI INCREASED POWER CAPACITY--Taiyuan, 11 Jan (XINHUA)--Shanxi Province, China's 
leading coal producer, has added 600,000 kilowatts to its power generating capacity 
in the last 3 years, bringing tocal power capacity to 2.58 million kilowatts, 
according to the Provincial Bureau of Power Industry. To accelerate the growth of 
power industry, efforts have been made to increase the capacity of Shanxi's exist- 
ing power plants and their equipment. Some large power plants have been expanded 
and a number of new power plants have been built near coalmines. The Shanxi power 
grid provided 140 million kilowatt-hours of electricity in 2 months after it was 
connected with the Beijing-Tianjin-Tangshan power grid in September 1981. A 500- 
kilovolt power transmission '!ine between Datong and Fangshan county under Beijing 
Municipality is being erected and will be connected with the Beijing-Tianjin-Tangshan 
power grid in 1984. The Niangziguan power plant is being expanded, and construction 
ot the Zhangze Power Plant in eastern Shanxi is under way. [Beijing XINHUA in 
English 0255 GMT 11 Jan 82 OW] 
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CSEE NUCLEAR POWER SYMPOSIUM FOCUSES ON SAFETY STANDARDS 
Beijing DIANLI JISHU [ELECTRIC POWER] in Chinese No 10, 5 Oct 81 pp 77-78 


["The Chinese Society of Electrical Engineering Holds Academic Discussion Meeting 
on Nuclear Power in Suzhou" |] 


[Text] The Chinese Society of Electrical Engineering held an academic discussion 
meeting on nuclear power in Suzhou City from 29 June to 5 July 1981. This is the 
first special academic exchange meeting on nuclear power held during the 23 years 
since the founding of the Chinese Society of Electrical Engineering. The meeting 
also invited such units and leading agencies as the Chinese Nuclear Society, 
Chinese Geology Society, Chinese Seismology Society and related scientific and 
research organizations, design organizations and universities. A total of 79 
scientific and technical workers attended the meeting. The meeting emphasized the 
question of selecting the plant site for nuclear power stations in academic 
exchange. It received a total of 30 academic reports and read 18 at the meeting. 
The meeting also conscientiously discussed the "draft of the temporary standards 
for the selection of plant sites of the pressurized water reactor nuclear power 
station" proposed by the Nuclear Power Science Institute of the Ministry of Elec- 
tric Power, and proposed revisions. Participants at the meeting all believed that 
letting the society organize discussion and revise the standard or regulations is 
a good beginning. 


In the opening remarks of the meeting, a brief summary of the process of under- 
standing the development of nuclear power in our nation was presented. At present, 
we have gradually come to realize that it is necessary to use nuclear power as a 
supplement to the present hydraulic and thermal power generation of electricity and 
as a reserve for lone-range energy technology. Previously, it was believed that 
the development of ar power was not urgent because of the following reasons: 


(1) We believed thac our nation had rich hydraulic resources and coal resources. 
Our nation has an equivalent of 680 million kilowatts of hydroelectric resources 
and there are over 600 billion tons of coal reserves. They are indeed plentiful. 
But when we made specific plans, we discovered problems. Over half of the hydro- 
electric resources are in the southwest. Coal is mostly found in Shanxi and Nei 
Monggol, its extraction and transportation are not easy. Therefore, in places like 
the northeast, eastern China and Guangdong, there is the need to develop nuclear 
power as a supplement to hydroelectric and thermal power. 


145 





(2) We believed that nuclear power construction would be too slow. Building a 


J 


nuclear power station generally requires more than 7 or 8 years. Building a thermal 
power plant requires only 2 to 3 years. But if we consider the time to build the 
coal mines, it is not faster than building a nuclear power station. Thermal power 
generators producing | million kilowatts burns over 3 million tons of coal a year. 
Building a coal with an annual production of 3 million tons of coal also requires 
ten years. Building a large hydroelectric power station starting from the time of 


opening the roads also requires ten years. 


(3) We believed that nuclear power stations are dangerous and they pollute. 
Actually, nuclear power technology has matured. Nuclear power stations are safe 

and clean. Of course strategically they must be conscientiously treated. The Three 
Mile Island Nuclear Power Plant incident of the United States did not cause one 
death nor personal injury. 


(4) We believed that nuclear power stations are too expensive (this is the most 
important reason at present). Foreign nations have invested more in nuclear power 
stations than in thermal power plants, about 30 percent to 60 percent more. But 
nuclear fuel is inexpensive, therefore the cost of power generation by a nuclear 
power station is lower than a thermal power station. In the past, some people 
believed, investment in a nuclear power station is equivalent to investing in ten 
thermal power plants, this is the comparison of the cost of importing the first 
set of nuclear power equipment and the domestically built thermal power equipment. 
it is the comparison of calculated results of nuclear power with interest and 
depreciation of foreign currency against thermal power without considering these 
factors, thus causing a mistaken view. Imported equipment is more expensive but 
in the future we must build the equipment ourselves. The important thing is that 
after the nuclear power station has been built, the fuel cost is calculated at 
international market prices, thus using nuclear fuel for power generation can con- 
serve coal or petroleum and this is very beneficial. The cost of nuclear fuel 
consumed to generate the same amount of electric power is only half that of coal 
and 1/6 that of oil. (The remaining coal or petroleum can be used to earn large 
amounts of foreign exchange). 


At present, nuclear power technology is developing towards the fast neutron breeder 
reactor and nuclear fusion. The general trend in world energy is: the era of 
petroleum has almost passed, coal will once again rise and nuclear energy will 
become the major energy source. Although our nation's energy resources are plenti- 
ful, but per capita average is not that rich, falling behind many nations. 
Developing our nation's nuclear power is not only needed as a supplement to the 
present hydroelectric and thermal power, it should also be a long range national 
policy consideration. 


The content of this meeting was rich. The content of the academic reports can be 
generally divided into three aspects: One aspect concerns special topics in the 
actual selection of plant sites in Guangdong, eastern China and Liaoning. The 
second aspect concerns special dissertation on seismic geology and environmental 
protection. The third concerns comprehensive discussion of the selection of sites 
for nuclear power stations. 
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Many reports received the attention of the participants. In geological seismology, 
one report concerned the safety island and explained the meaning and the criteria 
of evaluation of the “safety island", and suggested that regional stability surveys 
should first be carried out to find the "safety island" and then select the site. 
The reports on "migration of air-carried radioactivity released by nuclear enter- 
prises into the atmospheric environment" and "probability calculations and the 
MFFTAP procedure for the melting of the reactor core of the pressurized water reac- 
tor nuclear power station" talked about the problem of environmental safety. The 
former described the two methods of calculations involving the continuous spreading 
and sedimentation of radioactivity being carried by winds after the radioactive 
gases enter the atmosphere. The latter used probability methods to derive the 
probability of melting of the reactor core and the computer's computational program. 
A comprehensive research report, "the selection of the site of nuclear power 
plants", described comprehensively and systematically the various conditions affect- 
ing the plant site. The world's nations all have their own corresponding demands 
for various conditions (including environmental impact, population density, 
meteorological conditions, ecology, cooling water sources, hydrology, geology, 
seismology, plant site geographic environment). The report believed (1) the nuclear 
power station has a problem related to radioactivity, therefore the requirements 
must be high. (2) Each nation's regulations are different because they are based 
on the different situations of each country. (3) The plant site to be selected 
must be considered from the points of view of safety, technology and economy and 
the sites must be repeatedly studied comprehensively and analyzed and evaluated. 

In addition, the Huadong Electric Power Design Academy, the Northeast Electric 
Power Design Academy, the Guangdong Electric Power Design Academy, the Guangdong 
Nuclear Power Station Preparatory Department, the Central Experimental Research 
Institute of the Hunan Provincial Electric Power Bureau also separately introduced 
the problems, experience and realizations encountered in the work of selecting 
sites for the nuclear power stations. They attracted the great interest of the 
participants. Everyone was concerned in particular about the progress of the 

Stage of research of the feasibility of the Guangdong nuclear power station. 


This meeting had a heavy academic atmosphere, the meeting was active and lively, 
and in the discussions, the following major problems were touched upon: 


(1) Concerning the problem of the release of radioactivity into the surrounding 
environment when an accident occurs at the nuclear power station, the participating 
comrades unanimously agreed that the "draft standards" should carry out safety 
analysis of the nuclear power station according to the method of standard acci- 
dents included in the design. The believed that the analytical method of proba- 
bility theory is theoretically more complete, but because of the lack of 
Statistical data of actual operation of the facilities of the nuclear power station, 
it has not been officially accepted and used in actual construction by the world's 
countries advanced in nuclear power industry. But each country holds a different 
view as to which accident model should be used as the standard accident for 
inclusion in the design. For example, the United States rules that it should be 
considered on the basis of the accident of a loss of coolant of the reactor leading 
to melting of the core. Some other nations consider it on the basis of the acci- 
dent of a loss of coolant of the reactor leading to the destruction of the shell 

of the fuel rods but not the melting of the core. This problem still requires 
further study and research. 
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(2) Concerning geological and seismic problems, the comrades held enthusiastic 
discussion on how to determine the designed seismic parameters. They proposed 
varicus opinions concerning the operation basis earthquake (OBE) and the safe 
shutdown earthquake (SSE) and their relationship to the basic intensity and the 
maximum possible earthquake. Some people believed these two parameters should be 
studied and determined together by engineering geologists and designers. Delegates 
to the conference discussed the problem of the conceptual and actual differences 
between the "dynamic rift" stipulated in the United States regulations and the 
“seismic rift" and “active rift" customarily used by our nation. 


Concerning the gathering of data and the scope of surveying, everyone believed 
they should be determined by the geotectonics of the region of the site of the 
plant selected and suggested that a standard for geological and seismic surveys 
for nuclear power stations (or guidelines) should be organized and written early 
to stipulate in detail the items, content and depth of surveying work so that the 
work can follow a rule. 


(3) Concerning flood prevention standards, the “draft standards" stipulated: 

"The ground elevation of the structures related to nuclear safety and inside the 
nuclear power station should be higher than the maximum flood water level." Every- 
one believed, the “elevation” affects both investment and operating costs greatly 
and must be seriously considered. 

(4) Delegates attending the meeting believed, at present, it is very necessary 

to draw up the temporary standards for selecting the plant site of nuclear power 
plants at present. The "standards" drafted by the Nuclear Power Science Institute 
has added content to this meeting. 


(Based on notes taken at the mee” ing by Chen Guanhua [7115 0385 5478}) 
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ENERGY CONSERVATION PROMOTED ON VARIOUS FRONTS 
Guangdong's Third Energy Conservation Month 
Guangzhou NANFANG RIBAO in Chinese 30 Oct 81 p l 


[Article: "Guangdong's Third "Energy Conservation Month' Movement to be Launched 
in November" ] 


[Text] In accordance with the notice jointly circulated by the State Economic 
Commission and State Planning Commission concerning the fourth quarter energy 
conservation work and launching the third nationwide ‘Save Energy Month’ movement, 

the [Guangdong] Provincial Economic Commission, Planning Commission and Energy Sources 
Commission have decided to launch the third ‘Energy Conservation Month' campaign 

in November this year throughout the entire province, stressing coordination with 

the arrangement for the fourth quarter energy conservation work with special 

emphasis on the following: 


l. Further enhance supervision of energy conservation work; conduct extensive 
propaganda on the importance and urgency of conserving energy sources; mobilize the 
cadres and masses in the "Energy Conservation Month" drive. Based on energy conserva- 
tion work summaries, praise advanced organizations and individuals. Set off a new 
high tide of energy conservation by the masses. 


2. Fulfill and overfulfill this year's energy conservation targets by every pos- 
Sible means. All prefectures and departments must send people down to the enter- 
prises and help the latter find means of reducing energy consumption as soon as 
possible. 


3. In accordance with plans formulated at the energy conservation work conference 
recently organized by the Provincial Economic Commission and Energy Sources Com- 
mission for large/medium urban districts and heavy energy consumers throughout the 
province, the primary tasks and objectives of the fourth quarter energy conservation 
work are: Further improve the understanding of the importance of energy conserva- 
tion work, make resolution to give up priority to energy conservation work. Strive 
to fulfill this year's energy conservation task by every possible means, save energy 
in order to increase production. Strive to increase the entire province's gross 
industrial output by 9 percent. On the basis of ensuring both quality and quantity, 
conduct energy balance tests among the enterprises in a planned way, and put real 
effort into the basics of energy sources management. Elevate energy rationing and 
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fixed quota management work to a new level. Focusing on energy conservation, 

speed up technical innovation of backward technical equipment and production tech- 
nology. Remodel “energy guzzling" equipment in a planned way. Wherever feasible, 
gradually popularize heat and power plants, and central heating systems, so as to 
maximize energy corservation. Strive hard to complete projects using energy saving 
techniques enabling use of energy savers as soon as possible. 


There is only a little over two months’ time from now to the end of the year. In 
view of the pressing time and heavy task, the Provincial Economic Commission, 
Provincial Planning Commission and Provincial Energy Sources Commission are asking 
management people at all leveis to keep sober-minded and develop fuller understand- 
ing of the current issue; they must raise the level of [political] consciousness, 
feel the urgency of saving energy, include energy conservation work in the major 


agenda, and achieve results through solid work during the third “Energy Conservation 
Month" campaign. 


9119 
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"Heat Treatment Center' 
Shanghai JIEFANG RIBAO in Chinese 30 Oct 81 p l 


[Article by Ye Miaoxin [5509 5379 9515]: "Yangpu Ward Establishes ‘Heat Treatment 
Center‘ } 


[Text] Editor's note: The experience of the heat treatment 
"processing center" of Yangpu Ward is worth everyone's 
attention. 


During the period of readjusting the national economy, and in 
breaking away from the limitations of the profession and in 
organizing specialized production, we must abolish the ideology 
of “large and complete" and "small and complete." After estab- 
lishing the heat treatment "processing center" in Yangpu Ward, 
centralized production and uniform transfer were implemented. 
The utilization rate of the facilities increased, and the con- 
sumption of energy gradually dropped. It is killing many 

birds with one stone. 


At present, there are many professions similar to heat treat- 
ment in the city that can join together and follow the road 

of specialized production. For example, there are plants that 
manufacture oxygen producing facilities, some only need oxygen 
in production with such gases as hydrogen being released, while 
other plants only need hydrogen in production with oxygen being 
released. If these plants can join together to establish an 
“oxygen manufacturing center" and implement specialized produc- 
tion, won't it then also be possible to kill many birds with 
one stone? 
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Under the organization of the leading group of heat treatment specialization in 
Yangpu Ward, a heat treatment processing center has been established by the 
Shanghai Annealing Plant, Machine Tool Plant, Electrical Meters Plant and Optical 
Instruments Plant. The center broke with barriers of the profession and con- 
tracted for the task of heat treatment processing for nearby plants. At present, 
20 factories hand over products for the center to process and have shut down all 
their own heat treatment facilities. This not only conserves over 500,000 
kilowatt-hours of electricity each year, it also increases the quality of heat 
treatment processing. This measure has created a new step in readjustment of 

the economy and in energy conservation. 


Yangpu Ward has over 100 factories with heat treatment processing facilities. 
Among them, the rate of utilization of the facilities at over 50 factories is only 
about 25 percent, they are frequently shut down and started up and a lot of elec- 
tric power is wasted. The consumption of electricity for heat treatment of each 
ton of products at some plants is 4 to 5 times higher than that at specialized 
plants. Also, the technical strength of these plants is weaker, and the quality 
of processing is unstable. 


The tirst group of four factories, the Shanghai Annealing Plant etc., selected by 
the leading group of heat treatment specialization in Yangpu Ward are relatively 
stronger technically in heat processing and their facilities and conditions are 
better. These four plants were used to establish the heat treatment processing 
center and to be in charge of the processing task for the factories in the Yangpu 
Ward. The plants with products for heat treatment can choose any one of the four 
factories of the “processing center" and sign an agreement for processing. At 
present, 20 factories in the Yangpu Ward have signed agreements with the "proces- 
sing center" and a group of factories are in the process of negotiating with them. 


The emergence of the "processing center" has led heat processing towards special- 
ized production and over the past six months, visible results have been achieved. 
The delivery time and quality which are the two things that each factory seeking 
the service is most concerned about have all been satisfactorily solved. Now, 

the member factories of the "processing center" can deliver rush jobs in three 
days and ordinary products in six days and complicated products in 9 days. They 
also strive towards further shortening the time. After specialized production, 
technical superiority has developed, and the quality of the products has improved. 
The hand wrecking ball manufactured by the Shanghai Crane Accessories Plant is sold 
in 56 countries. Because of the backward annealing technology of the plant, only 
atout 50 percent of the high stren th chains have passed quality inspection. 

This July, the plant handed this product over to the Shanghai Annealing Plant for 
processing and the percentage passing quality inspection has increased to above 
90 percent, strengthening the product's competitive ability. 


Specialized production has opened a new path for conserving energy. Because the 
"processing center" arranges production centrally, the rate of utilization of the 
facilities is high, and consumption of electricity is gradually dropping. For 
example, the Shanghai Machine Tool Plant originally required 745 kilowatt-hours of 
electricity for heat treatment of one ton of products, now this has dropped to 
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706 kilowatt-hours. If the more than 50 factories with a relatively low rate of 
utilization of heat treatment facilities of Yangpu Ward can shut down their own 
facilities and let the “processing center" process the products, over 3 million 
kilowatt-hours of electricity can be conserved a year. 
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Coal Conservation Awards, Penalties 
Nanjing XINHUA RIBAO in Chinese 28 Nov 81 p 2 


{[Article: "“Instituting a System of Economic Rewards and Penalties to Promote 
Coal Conservation" ] 


[Text] The Xuzhou Prefecture fuel department has adopted economic measures, 
including awards for conservation and increased prices or penalties for overcon- 
sumption, to deal with industrial coal supply, and is applying them down to the 
enterprise and individual levels, thus promoting coal conservation work through- 
out the prefecture. In the first 10 months of this year, total industrial output 
value for the prefecture was up by 11.1 percent from the same period last year, 
and industrial coal consumption had decreased by 5.6 percent, so that increased 
output and conservation of coal were achieved simultaneously. 


The Suzhou Prefecture fuel department first used the method of authenticated fixed- 
amount supply in dealing with the 460 plants in the prefecture, and this year it 
also instituted such economic measures as preferential supply and a system of 
awards and penalties. To institute preferential supply, the department issues 
preferential supply certificates to major coal users who met coal consumption 
standards; if their coal consumption exceeds the targets for 3 months running, these 
certificates are recalled. For a number of years the Tongshan Ceramics Plant had 
given considerable attention to coal conservation work and was relatively advanced 
among the plants in that industry in the prefecture. But after the spring festival 
this year, the management by the plant leadership slackened, and coal cinders with 
a high carbon content were hauled from the plant without classification and 
recycling, resulting in serivus waste. In June, a survey by the fuel department 
discovered the situation, and the plant was penalized by a decrease in supply and 

a temporary stoppage of supply. The plant immediately made a series of improve- 
ments, decreasing coal consumption per ton of ceramic by an average of 0.15 tons 
compared with last year, and in most cases the carbon content of coal cinders 
leaving the plant was decreased to the specified level of 10 percent or less. In 
the first 3 months of this year the Juning Alcoholic Beverages Factory's coal 
consumption per ton of alcoholic beverages produced was more than 620 kilograms 
above quota, and in April the fuel department decided to increase the coal charges 
to the plant by 50 percent. The plant leadership immediately found specific methods 
of decreasing coal consumption, and the consumption levels were quickly brought 
down to 158 kg below the norm. 
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Collectives and individuals with coal conservation achievements receive commenda- 
tions and awards, and those wasting coal are penalized. In the first third of 
November, relevant units in the prefecture and the various county fuel departments 
carried out surveys and criticism of 102 enterprises in the prefecture, with the 
result that 8 enterprises’ coal consumption was found to be lower than standards, 
and the party secretary and the responsible plant director, department head and 
shop superintendent of each received awards totaling 160 yuan. Two plants were 
found to have coal consumption above the norms and were fined; the party secretary 
and the responsible plant director, department head and shop superintendent ot 
each paid fines totaling 100 yuan. Some 33 units received awards for having a coal 
cinder carbon content lower than 10 percent for three months running; each of the 
boiler engineers of these plants was awarded a bonus of 20 yuan. Some 21 units 
were found to have coal cinder carbon content between 10 and 15 percent, and the 
boiler engineers of each of these paid a fine of 2 yuan. Five units were found to 
have coal cinder carbon content exceeding 15 percent, and were penalized a total 


of 2 yuan for every 5 percent above norm. 


The use of economic measures related to coal supply has effectively promoted coal 
conservation in industry. Many plants not only have made an energetic effort in 
coal-use management, but have also made an effort in boiler modernization and 
improvement and have been using low caloric value fuels. The Feng County alcoholic 
beverage plant used the “reverse combustion" method and decreased its coal consump- 
tion by more than 30 percent; this method has already been spread in Feng County 
and is gradually being spread in other counties as well. Xuzhou Prefecture has a 
coal waste rock storage area that holds 100 million tons and takes up more than 
30,000 mu of good agricultural land; in order to make thorough use of this energy 
resource, some cement, building materials and chemical engineering plants have 
made large-scale use of the waste rock. The Pi County catering services Company 
and the Tongshan Foodstuffs Plant produce food products using a coal waste rock 

far infrared drying oven, which offers the advantages of conservation of coal, 
decreased pollution, improved product quality and higher labor productivity; this 
method is being spread in the prefecture. 
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Economic Measures in Coal Conservation 
Nanjing XINHUA RIBAO in Chinese 28 Nov 81 p 2 


(Editorial: "Use of Clearly-Defined Awards and Fines Will Assure Energy 
Conservation" ] 


[Text] At present, many industrial enterprises lack a complete system of strict 
regulations regarding coal use, and management is lax or haphazard. Some major 
coal consumers are on the “one big rice pot" system, responsibilities are ill- 
defined, and rewards and penalties are not made clear. In their eagerness to 
achieve good output value or output volume, some plant leaders do not concern 
themselves with coal consumption and give no thought to achieving better economic 
results by using less coal. Some plant leaders believe that the main thing is to 
protect the enterprise and the products, and that the higher levels will keep the 
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coal coming; they consider coal conservation as not worth thinking about. Ideo- 
logical education should be intensified and the importance ot coal conservation 
propagandized in these enterprises, and in addition the necessary economic measures 
should be used to make them rapidly overcome this energy-wasting state ot affairs. 


The experience of the Xuzhou Prefecture fuel supply department demonstrates that 
implementation of a series of awards and fines is extremely effective in coal 
conservation. Like other types of economic work, coal use and coal management 
should involve clear economic responsibility and should be tied to the economic 
interests of the enterprise and the individual employees. When coal conservation 
is carried out effectively, not only does the state benefit, but the enterprise 
and the individual employees also gain. If they are careless and wasteful of 
precious coal, the enterprise and the individuals should be penalized, paying a 
certain compensation fee. This will help stimulate enterprise and employee 
enthusiasm for thrifty use of coal. 


In order to operate the coal use economic responsibility system effectively, 
thorough, detailed surveys should be conducted, average advanced coal consumption 
norms for various products and processes should be drawn up, coal should be sup- 
plied and awards and penalties determined on the basis of quotas, aad economic 
measures involving supply limitations, decreased supply or increased prices for 
excessive users should be established. In coal distribution and supply, the 
principles of priority supply and rational use should be resolutely adhered to, 
and priority supply should be accorded to enterprises which have low coal consump- 
tion, good product quality and good product marketability. 


Etfective coal management and conservation are critical to the major concern of 
maintaining a certain rate of development of this province's national economy. 
Leaders at all levels and all caires and workers must raise their consciousness, 
intensify leadership, and implement measures to assure that coal consumption per 
unit product output is decreased as rapidly as possible and that increases in 
both coal conservation and output are achieved. 
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Power Industry Conservation 
Chengdu SICHUAN RIBAO in Chinese 4 Nov 81 p i 


‘Article by Wang Tong [3769 1749]: "Energy Conservation by the Provincial Power 
Industry System Achieves Visible Results"] 


Text] The broad number of workers of our province's electric power industry 
bureau system conscientiously implemented the guideline of the State Council con- 
cerning energy conservation work, concentrated on the basic work in energy con- 
servation, insisted on economic management of the power grid, actively carried out 
technical innovations, and the achievements in energy conservation have been 
visible. From January to September, the amount of consumption of standard coal 
to generate one kilowatt-hour of electricity by thermal power generation was less 
than that of the same period by 1 gram, conserving a total of 5,782 tons of 
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standard coal. The power line loss was lower by 0.35 percent than the same period 
last year, conserving 35,470,000 kilowatt-hours of electricity. The Shizitan 
Hydroelectric Power Station fully utilized hydroelectric resources and generated 
200 million kilowatt-hours of hydroelectric power more than the same period last 
year. These total a conservation of over 100,000 tons of standard coal. 


Since the beginning of this year, the Provincial Electric Power Industry Bureau 
turther established and made sound energy conservation agencies, strengthened 
leadership in energy conservation, implemented organizational measures in energy 
conservation, and organized forces to go the basic levels to carry out surveys and 
research and inspection and encouragement. While carrying out the general survey 
of thermal energy utilization, thermodynamic balance and thermal efficiency tests 
were conducted for each generator and the internal energy conservation indices of 
power generating and power supply units were examined and evaluated and compared. 


To do the work of energy conservation well, the electric power bureau insisted on 
implementing management for economic operation of the power grid. They started 
out from the maximum economic gain of the whole network, carried out uniform 
management and control in production, transmission and distribution of electri« 
power so that operation was made as safe as possible, the cycles were up to 
standard, the advantages of high efficiency and low energy consumption of the high 
temperature and high voltage generators were developed actively, thus the per- 
centage of electricity generation by the high temperature and high voltage 
generators in the whole power network reached 60.87 percent, conserving 3,339 tons 
of standard coal. At the same time, some technical reforms of the power network 
were carried out, and problems of circuitous supply of electric power were solved, 
and the loss of electrical energy was reduced. From January to September of this 
year, 5 projects to raise voltage were restructured and transformer capacity 
increased by 224,500 kilovolt-amperes. 


This bureau also actively launched social energy conservation work. They helped 
users to establish quotas for unit consumption of electricity, implemented energy 
conservation measures and popularized advanced electric power conservation tech- 
niques and realized good results. At present, the broad number of workers of the 
power system are actively entering the third "energy conservation month” activities, 
further stressing basic work in energy conservation, actively rebuilding outdated 
equipment, using many ways to conserve 1 gram of coal, one kilowatt-hour of elec- 
tricity, and making every effort to complete--with surplus--the whole year's 
production plan. 
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Rolling Mill Conserves Water, Power 
Beijing GUANGMING RIBAO in Chinese 29 Dec 8i p 2 
[Text] How can a large consumer of water and energy save water and electrical 
power? According to the experience of Beijing Rolling Mill No 2, attention should 


be given to developing science and technology to exploit all possibility of 
reconstruction. 
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The Beijing Rolling Mill No 2 is a medium sized enterprise producing ordinary 
carbon steel materials. It is the largest consumer of water in Beijing City. 

Just for cooling, the 4 steel rolling shops of the plant use up 7,700 tons of water 
a day. This water is used once only before it is discharged to become wastewater 
to pollute the environment. in Sep 1980, the plant raised its own capital, 
organized its engineers, cadres, and workers, and designed and built a water 
storage tank of a capacity of 5,700 m3 and a drainage ditch measuring more than 
1,000 m in length to form a circulating water system. The water used in the cool- 
ing process can be precipitated in the tank and used again and again to reach a 
rate of cyclic utilization of 92 percent. In this manner, the plant pumps 5,300 
tons less of water every day from the underground water resource. Each year, 1.93 
million tons of water is saved and the state saves 38,690 yuan. The capital 
investment of the entire circulating water system may be regained in 5.5 years. 


The No 4 and No 5 rolling machines are operated by 2,630 kw asynchronous electric 
motors. Due to low efficiency operation, the motors are frequently in idle 
position to waste a great deal of electricity. With the help of the Electric 
Machinery Teaching and Research Group of Qinghua University, the Motive Power 
Department reconstructed the electric motors after several years of research. A 
new form of 2-phases joined in a series and one phase in a short connection is 
adopted tor the 3-phase rotor group to realize synchronization of the asynchronous 
motor having an impact negative load. The reconstruction will reduce 3.67 million 
kwh of non-work-producing power a year. The power use efficiency of the entire 
plant will thus be raised 9.7 percent to result in a cost saving of 40 thousand 
yuan. Moreover, the voltage of the power network will also be stabilized to 
result in an improved operating condition for the motors of other steel rolling 
mills. 
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Transportation Sector to Stress Fuel Conservation 
Hangzhou ZHEJIANG RIBAO in Chinese 3 Nov 81 p 1 


(Article: "Motor Vehicle Fuel Conservation Meeting Jointly Convened in Hangzhou 
by Transportation Ministry and China Highway Society Sets New Demands tor 
Stepping up Fuel Conservation Work in Scale and Depth") 


[Text] During the third nationwide energy conservation campaign, the Ministry of 
Transportation and the China Highway Society jointly sponsored a motor transport 
fuel conservation conference which included exchanging experiences and academic 
discussions. It was proposed that the fuel conservation effort be enhanced both 
in scale and depth and thus elevated to a new level. 


Over the past few years, the Ministry of Transportation has attained tremendous 
achievements in the conservation of motor transport fuel; the average tuel con- 
sumption has been falling annually, and a number of advanced organizations and 
drivers have emerged in the fuel conservation drive. The conferénce focused on 
exchanging advanced experiences in fuel conservation. Over ten companies, includ- 
ing the Zhejiang Province Motor Transport Company and Shandong Province's Qingdao 
Long Distance Motor Transport Company introduced how to strengthen management and 
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cut down fuel consumption; some ten-odd experts and technicians presented theses 
and reports on fuel supply management and technical innovation. The conference 
will play an important role in promoting future fuel conservation work. 


The conference participants also studied current problems in fuel conservation, 
such as disequilibrium, lack of in-depth and solid work, etc.. For instance, the 
tuel consumption rate of cargo trucks per thousand ton kilometers is only 63 metric 
liters in advanced provinces, 87 liters in average cases, and over 100 liters in 
poor cases. The fuel consumption rate of passenger vehicles per thousand tons 
kilometer is only 24 iiters in advanced provinces, 28 liters in average cases, and 
over 33 liters in poor cases. The potentiality lies in the differences. In order 
to raise fuel conservation work to a new level, the conference urged motor trans- 
port organizations at all levels to stress the following points in the future: 


1. Earnestly strengthen ideological and political work to help everyone under- 
stand the difficult and protracted nature of fuel conservation work, further 
heighten their consciousness in fuel conservation and create a favorable atmosphere 
in which fuel saving is honored and fuel wasting is disgraced, thus helping to 
elevate fuel conservation work to a new level. As the Ministry of Transportation 
is a major consumer of finished fuels, the results of its fuel conservation work 
bears direct influence on the conservation of finished fuel throughout the whole 
country. With the development of traffic and communication, plus the increasing 
number of specialized motor transport vehicles, fuel conservation will become the 
chief means of meeting the demands for fuel. Leaders at all levels must summon 
up their energy, probe deeper into practical problems, conduct investigation and 
study, enhance leadership, overcome the lax in morale, redouble their efforts, 
adopt more etfective measures, and step up fuel conservation in depth and scale. 


2. Further enhance basic management, and bring about scientific and systemat ix 
way of working in every aspect of work. At present, quote a tew enterprises are 
comparatively weak in the basic work of fuel management. All links in fuel work, 
i.e., trom fuel storaging, metering and management to distribution, lack accurate 
and complete primary records; the route charts and fuel management of motor trans- 
port vehicles are not in order; there is lack of stringent inspection; some parts 
of information are missing and the fuel conservation figures are not real at all. 
All enterprises and organizations must do solid basic work by straightening enter- 
prises first and enhancing the system of job responsibility in economics; to 
straighten things out, they should initiate the practise of checking wastes, 
checking leaks, and checking management work; they should set up sound rules tor 
regulating various projects, thus conducting management work in a scientific and 
Systematic way. 


3. Step up scientific research, generate fuel through technical innovations. At 
present, quite a few organizations use motor vehicles of all descriptions and in 
poor condition. Based on the actual situation of quite a number of cities and 
provinces, in order to cut down tuel consumption, it is very realistic to under- 
take remodelling of vehicles and popularization of new fuel conservation tech- 
niques. All organizations are urged to take positive steps towards the remodel! ing 
of great mileage and heavy fuel consuming vehicles. Departing from the practical 
situation and adapting measures to suit local conditions, they must strive to 
remodel all vehicles which are worth remodelling within two or three years. 





The Ministry of Transportation should also take the initiative in providing the 
society with technical innovation services to support the remodelling of motor 
vehicles. 


4. Launch an extensive, in-depth and protracted campaign for fuel conservation 
among the masses. Over the past few years, all kinds of fuel conservation activi- 
ties have been initiated everywhere, and a certain amount of results have been 
achieved. Leaders at various levels and concerned organizations should strengthen 
organization leadership and technical guidance in this aspect. In line with 

local conditions, they should come up with more experiences in organizing effective 
fuel conservation competitions. Advanced organizations and individuals should be 
commended and rewarded. 


At the conference, Pan Qi [3382 3825], the Minister of Transportation and Chairman 
of the China Highway Society, delivered a speech. 


The Conference unanimously endorsed a proposal to call on every motor vehicle 
organization in the country to join the fuel conservation competition. 
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Energy-Saving Products 
Beijing GUANGMING RIBAO in Chinese 24 Dec 81 p l 


[Text] In the past 2 years, the first machine industry system designed, made, and 
reconstructed 109 power-saving electrical machines, including industrial boilers, 

medium and small electrical machines, windmills, smail hydroelectric generators, 

petroleum drilling machines used to exploit energy resources, and equipment for ‘ 
washing, selecting, and processing coal. Some of these new products have already 
been in production. 


According to statistics, of the 27 thousand electrical machine products of the 
plants belonging to the first machine industry system, more than 3 thousand are low 
efficiency, high energy consumption, and bulky products. It has been estimated 
that these machines are consuming 35 percent of the total national coal production, 
61 percent of electrical power, and 90 percent of petroleum fuel. For this reason, 
the first machine system listed these products as targets for renewal and recon- 
struction. 


China has 200 thousand industrial boilers, but most of them are inefficient and 
consume a great deal of coal. Since last year, the First Ministry of Machines 
has organized 17 boiler plants of the country to design and experiment jointly 17 
formulas of making new boilers suitable for medium quality coal. When these new 
boilers are in operation the average heat efficiency of industrial boilers of the 
entire country will be raised 2 percent. For the purpose of fully utilizing 
China's abundant low quality heat energy resources, such as peat and bone coal, 
the First Ministry of Machines has also tried to design 52 industrial boilers using 
low quality fuel. To date, 32 boiler plants in Guangzhou, Shanghai, Chengdu, 
Harbin, etc have produced more than 1,400 such boilers, which have created the 
condition for utilizing low grade fuel. 
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Presently, China has close to one million trucks. In order to reduce oil consump- 
tion, the First Ministry of Machines has proceeded to improve the engine of the 
Jiantang trucks to raise the original 95 horsepower to 115 horsepower while 
reducing 13 percent of the original oil consumption and increasing the speed 

10 km/hours. This type of improved engines are now in production in batches. The 
First Ministry of Machines has also been trying to improve the carburetor, seals, 
etc. of cars and the research on designing a new type energy-saving car, including 
small passenger-automobiles has begun. 

The tirst machine industry system has also designed for rural villages a group ot 
2 types of small hydroelectric power generators of less than 5 kw in capacity. 

The efficiency of these generators is 1 to 2 percent higher than similar products 


made in the past. 


Guangdong Energy Conservation Efforts 
suangzhou NANFANG RIBAO in Chinese 2/ Dec 81 p 1 


[Article: “Solid, Excellent Results in the Province's Energy Conservation Work 


Text] This year our province implemented the Central Committee's and State Coun- 
il’s directives regarding the readjustment policy and conservation of energy; 
energy conservation work has achieved excellent results and it is expected that 
the total year’s conservation figures will be 450,000 tons of coal, 22,000 tons oft 
coke, 32,000 tons of fuel oil, 45,000 tons of refined petroleum products and 140 


million kilowatt-hours of electricity. 


The inadequate energy supply is a weak link in this province's industrial produc- 
tion. As a result, this year leadership personnel at all levels in the province 
have laid great stress on energy conservation and have approached it as an 
important measure for completion of this year's production assignments. For 
example, Foshan city organized a special energy conservation group, divided into 


al, il and electricity teams, to make spot surveys of 20 major energy consumer 
through the city and to spread new energy conservation techniques. in addition 
the Foshan Prefecture economic committee held a prefectural on-the-spot experience- 
exchange conference on energy conservation techniques in Zhongshan County to spread 
such new electricity conservation techniques as Taishan and Zhongshan Counties’ 
far intrared drying of materials and alumosilicate fiber insulation, capacitive 
nonreactive compensators tor transformers, conversion of AC switches to noiseless 
iy eeration, and automatic no-load shutotf of electric welding devices. 
All departments in all pretectures have also devoted particular attention this year 
to ettective basic work in energy cons<rvation management; they have set up enerey 

onservation management machinery to deal with the main users and have put it int 

i working order, have made sure that complete sets of measuring equipment and 

instrument ire available, have carried out continual energy utilization surveys 


ind heat balance measurements, and hav: instituted target-oriented management and 


energy conservation awards. 








Sichuan Conservation Work 
Chengdu SICHUAN RIBAO in Chinese 4 Nov 81 p 1 


[Article by staff reporter Zhang Liquan [1728 0448 3123]: “Emphasize Energy 
Conservation Work; Exert Efforts to Complete This Year's Energy Conservation 
Plan” | 


[Excerpts] The leading group of energy conservation of the provincial people's 
government, the provincial planning committee and the provincial economic committee 
held a discussion meeting on 28 October to study and plan for launching the third 
“energy conservation month" activities in each department and each locality this 
November. It asked the leadership at each level to emphasize this work, to do a 
good job of the third “energy conservation month" activities, to seek energy from 
strengthening business management and in technological innovations, to make 
vigorous efforts to complete this year's energy conservation plan, and to prepare 
well for next year’s further development of energy conservation. 


The leading comrades of the provincial level bureaus (departments), the provincial 
scientific association, the provincial workers’ union and the Chengdu city economic 
committee participated in this discussion meeting. The leading comrades of the 
Provincial Metallurgical Bureau, the Chemical Industry Bureau, the Electric Power 
Bureau and the Chengdu city economic committee separately introduced the status of 
energy conservation work launched this year and the achievements. 


Total consumption showed a declining trend. For example, the metallurgical bureau 
system launched a general survey of energy consumption, established regulations 
for energy management, popularized some advanced energy conservation techniques, 
and paid attention to retrieving surplus heat. Each steel mill's energy consumption 
index generally dropped. The subordinate enterprises of the provincial chemical 
industry bureau conserved a total amount of energy equivalent to 170,000 tons of 
standard coal during the first 9 months of this year because the unit consumption 
of energy for major products dropped. The subordinate enterprises of the 
provincial electric power bureau expanded the utilization of water conservancy 
resources, and hydroelectric power output was 200 million kilowatt-hours more than 
the same period last vear, equivalent to conserving 87,000 tons of standard coal. 


As comrades participating in the discussion meeting also pointed out, there is 
still great potential tor energy conservation throughvut the province. But the 
leadership of some departments and enterprises still do not have a sufficient 
understanding of the significance of energy conservation. Basic management work 
has still not caught up, and some necessary energy conservation systems have not 
been established or implemented. All these hinder better development of energy 
conservation. Everyone hoped that launching the third “energy conservation month" 
wctivities can push forward the solving of the above problems. 


What work should be stressed in the province's third “energy conservation month" 
activities? The concerned leading comrades of the province proposed: |. Carry 

ut ideological education in energy conservation tor the broad number of cadres, 
workers and masses around the "several concrete demands concerning the conservation 
of energy in the industrial and mining enterprises and in cities" proposed by the 
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State Planning Commission, the State Economic Commission, the State Energy Commis- 


Sion and around the implementation of the emergency notice from the provincial 


people's government concerning the installation of the “three meters" (electricity 


meters, water meters, gas meters) [to monitor] domestic energy consumption. 


) 


and each enterprise must make appropriate arrangements in light of their own 


2. The concerned bureaus (departments at the provincial level and each locality 


energy consumption characteristics. In particular, clear demands must be proposed 
tor some directly subordinate enterprises and large users of coal, electricity and 


as regarding how to do a good job of “energy conservation month" activities. 


3. We must organize our forces and carry out an examination of the situation and 


energy conservation neasures. 


Zhangzhou Conservation Measures 
Nanjing XINHUA RIBAO in Chinese 28 Nov 81 p 2 
(Article: "Changzhou Industries Save Coal and Increase Output" | 


[Text] In the process of readjustment of the national economy, the Changzhou ( 


industrial departments are treating energy conservation and increasing output 
major task. In January-October of this year the city's total industrial output 


it 
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was up by 10.7 percent from the same period last year, while total energy consum- 


tion was down 1.7 percent from the same period last year. 


At the beginning of this year, Changzhou City industrial department made a survey 
based on the state-assigned energy plan and calculated that if industrial output 
was maintained at the 1980 level this year, only 70 percent of the coal require- 


ment 


t, 58 percent of the oil requirement and 80 percent of the electrical require- 


ments could be met, while the production capacity for running water could satisty 


only 60 percent of domestic and production needs. The workers and cadres of 


Changzhou became aroused and made an all-out effort, adopting a series of approaches 


ind measures aimed at achieving increased output with conservation of energy. 
main methods were as follows. First, energy management was strengthened and 


The 


economic responsibility was instituted. The ftuel standards for 274 products city- 
wide and the electrical consumption standards for 100 products were revised, the 


ipproach of “a fixed quota tor the year, quarter-by-quarter planning, and con- 
tracting for use" was adopted for oil consumption, and awards for conservation 
fines for overconsumption were instituted. Second, stress was laid on technic 


training and scientific use of energy. The city not only trained management cadres 
and operating personnel, but taught energy conservation as part of three training 
urses tor plant directors and enterprise managers. Many enterprises organized 


i 
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technical classes tor boiler engineers, electrical engineers and drivers to improve 


their energy use standards. Third, process equipment was improved and attempt: 


> 


were made to get the most out of equipment. Deadlines for improvement of product 


ind improvement or shutting down of equipment that consumed too much energy were 


established throughout the city, with the result that energy consumption was brought 


within state norms. Fourth, new energy conservation techniques were popularized 


ind thorough use was made of waste heat and exhaust gases. This year, 
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30 energy saving technologies or good methods such as intrared-heated driers, 
alumosilicate insulation, sawdust fitter packing and the like were spread through- 
out the city. The Changzhou coke and gas plant initially discharged its coking 
gases into the air, which wasted energy and polluted the sourroundings. Now it 
has installed a gas storage tank and laid a gas pipeline, and the coke gas is fed 
to 1,500 households for domestic use, yielding a saving ot 1,500 tons of coal, in 
addition to which excess coal gas is supplied to the nearby Qinye Plastics Plant 
as a boiler fuel, which has saved more than 1,000 tons of coal, thus yielding 

the triple result of conservation, economic results and improved environmental 
cleanliness. 
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Briets 


SHANDONG ENERGY CONSERVATION--Shandong Province has scored achievements in con- 
serving energy through renovating boilers, sealing up surplus vehicles and readjus- 
ting the industrial structure and product mix. The provincial industrial output 
value has increased 2.63 percent, while energy consumption decreased 3.14 percent 
compared with the corresponding 1980 period. According to incomplete statistics 
the province has saved 989,600 tons of coal, 11,800 tons of coke, 15,6000 fuel oi 
and 280 miilion kwh of electricity. [Jinan Shandong Provincial Service in 
Mandarin 2300 GMT 24 Nov 81 SK] 


, 
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SAVING ENERGY IN XINJIANG--From January to September this year, the industrial and 
communications enterprises in Xinjiang region achieved remarkable results in saving 
energy. According to incomplete statistics, by the end of September, the region 
had saved 113,000 tons of raw coal, 92 million kilowatt-hours of electricity and 
35,000 tons of crude oil and finished oil each. [Urumqi Xinjiang Regional Service 
in Mandarin 1300 GMT 31 Oct 81 HK] 


CSO: 4006/162F 


HUNAN ENERGY CONSERVATION--Since the beginning of this year, Hunan provincial 
industries, mines and enterprises have scored good result in saving energy. In 
he tirst 9 months of this year, the province saved 590,000 tons of coal and 

>» million kilowatts of electricity and 25,800 tons of oil, and it is estimated 
that it will overfulfill the state's quota set for saving energy. In carrying out 
energy saving, all localities, departments and enterprises have publicized the 
significance of saving energy and pertected the structure tor saving energy. 


lanagzement over saving energy has been strengthened and various measures have been 
idopted and as a result, the past practice of “eating out of the same pot" has been 
changed. According to statistics of relevant departments, 50 percent oft the 
enterprises in the province have saved energy. From January to November, the 
yrovince increased its total industrial output by 3.5 percent despite the tact 

that energy used was ? percent less than the previous year. [Changsha Hunan 
Provincial Service in Mandarin 2310 GMT 9 Dec 81 HK} 
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QINGHAI ENERGY CONSERVATION--Qinghai Province has scored relatively good achieve- 
ments in saving energy sources this year. According to statistics, the province 
is expected to save 120,000 tons of coal, 16,000 tons of fuel oil and 10 million 
kwh of electricity this year. [Xining Qinghai Provincial Service in Mandarin 
2330 GMT 24 Dec 81 SK] 


PLA ENERGY SAVING--Beijing, 5 Jan (XINHUA)--Various PLA units achieved good 

results in energy saving in 1981. Though the supply of oil was reduced by 20 
percent in 1981, the whole army saved over 140,000 tons of oil, reduced consumption 
of electricity by 30 percent and saved nearly 140,000 tons of coal for cooking. 
Energy-saving leading groups were set up in various units, measures were taken 

ind etforts made to promote energy saving. Energy-saving organs were set up in 

all units under the Beijing PLA units in 1981. [Beijing XINHUA Domestic Service 

in Chinese 0130 GMT 8 Jan 82 OW] 
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QINGDAO ENERGY CONSERVATION--Qingdao Municipality, in Shandong Province, increased 
its industrial output by 3.68 percent in terms of value in the first 10 months of 
198i over the corresponding 1980 period, but consumption of coal, power and water 
dropped from 6.4 to 14.1 percent from the same 1980 period. The city saved 

171,500 tons of coal, 58.5 million kwh of electricity and 7.9 million tons ot 
water. At the same time, the Shengli oilfield, in Shandong Province, has continued 
to popularize new techniques for conserving energy. By the end of October, the 
oilfield had conserved 48,800 tons of crude oil, 11.5 million kwh of electricity 
and 12.5 million cubic meters of natural gas. [Jinan Shandong Provincial Service 
in Mandarin 2330 GMT 8 Dec 81 SK] 
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